
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



LIBRARY 

UNIVERSITY OF CALIFORMi^ 
D/^^ TS 




Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by 



Google 



REPORT 



OF THE 



NATIONAL ACADEMY OF SCIENCES 



FOR 



THE YE^R 1901. 



WASHINGTON: 

GOVEENMBNT FEINTING OPPICB. 

1902. 



Digitized byCjOOQlC 



Digitized by 



Google 



X.STTEB EBOM THE PRESIDENT OF THE NATIONAL ACADEMY OF 
SCIENCES SUBMITTING A KEPOBT OF THE OPERATIONS OF THE 
NATIONAL ACADEMY OF SCIENCES FOR THE PAST YEAR, 1901. 



National Academy of Sciences, 

Washl.tgton^ D, O,^ January 10^ 190%, 
Sir: In conformity with the requirements of the act of incorpora- 
tion, approved March 3, 1863, 1 have the honor to submit herewith a 
report of the operations of the National Academy of Sciences for the 
past year. 

Very respectfully, 

A. Agassiz, 
President of the National Academy of Sciences, 
The President of the Senate. 
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ACT OF INCORPORATION. 

AN ACT to incorporate the National Academy of Sciences. 

Be it enacted hy the Senate an d House of Representatives of tJie Un ited 
States of Ainerica in Congress assemhled^ That Louis Agassiz, Massa- 
chusetts; J. H. Alexander, Maryland; S. Alexander, New Jersey; A. D. 
Bache, at large; F. A. P. Barnard, at large; J. G. Barnard, United 
States Army, Massachusetts; W. H. C. Bartlett, United States Military 
Academy, Missouri; U. A. Boy den, Massachusetts; Alexis Caswell, 
Rhode Island; William Chauvenet, Missouri; J. H. C. Coffin, United 
States Naval Academy, Maine; J. A. Dahlgren, United States Navy, 
Pennsylvania; J. D. Dana, Connecticut; Charles H. Davis, United 
States Navy, Massachusetts; George Engelmann, Saint Louis, Mo.; 
J. F. Frazer, Pennsylvania; Wolcott Gibbs, New York; J. M. Gilliss, 
United States Navy, District of Columbia; A. A. Gould, Massachusetts; 
B. A. Gould, Massachusetts; Asa Gray, Massachusetts; A. Guyot, New 
Jersey; James Hall, New York; JosephHenry, at large; J. E. Hilgard, 
at large, Illinois; Edward Hitchcock, Massachusetts; J. S. Hubbard, 
United States Naval Observatory, Connecticut; A. A. Humphreys, 
United States Army, Pennsylvania; J. L. LeConte, United States Army, 
Pennsylvania; J. Leidy, Pennsylvania; J. P. Lesley, Pennsylvania; 
M. F. Longstreth, Pennsylvania; D. H. Mahan, United States Military 
Academy, Virginia; J. S. Newberry, Ohio; H. A. Newton, Connecticut; 
Benjamin Pierce, Massachusetts; John Rodgers, United States Navy, 
Indiana; Fairman Rogers, Pennsylvania; R. E. Rogers, Pennsylvania; 
W. B. Rogers, Massachusetts; L. M. Rutherfurd, New York; Joseph "^ 
Saxton, at large; Benjamin Silliman, Connecticut; Benjamin Silliman, 
junior, Connecticut; Theodore Strong, New Jersey; John Torrey, New 
York; J. G. Totten, United States Army, Connecticut; Joseph Win- 
lock, United States Nautical Almanac, Kentucky; Jeffries Wyman, 
Massachusetts; J. D. Whitney, California; their associates and suc- 
cessors duly chosen, are hereby incorporated, constituted, and declared 
to be a body corporate, by the name of the National Academy of 
Sciences. 

Sec. 2. And he it further enacted^ That the National Academy of 
Sciences shall consist of not more than fifty ordinary members, and 
the said corporation hereby constituted shall have power to make its 
own organization, including its constitution, by-laws, and rules and 
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6 ACT OF INCOBPORATION. 

rejarulations; to fill all vacancies created by death, resignation, or other- 
wim*: to provide for the election of foreign and domestic members, 
the division into classes, and all other matters needful or usual in such 
institution, and to report the same to Congress. 

Sec. 8. Afiff he it further enactrd^ That the National Academy of 
Sciences shall hold an annual meeting at such place in the United States 
as may >)e designated, and the Academy shall, whenever called upon 
by any Department of the Government, investigate, examine, experi- 
ment, and report upon any subject of science or art, the actual expense 
of such investigations, examinations, experiments, and reports to be 
paid from appropriations which may be made for the purpose, but the 
Academy shall receive no compensation whatever for any services to 
the (ioveniment of the United States. 

Approved, March 3, 1863. 

AN ACT U> amend the act to incorporate the National Academy of Sciences. 

Be It enacted hy tlw Senate and House of Representatives of the United 
States of America in Congrefis assenihled^ That the act to incorporate 
the National Academy of Sciences, approved March third, eighteen 
hundred and sixty -three, be, and the same is hereby, so amended as to 
remove the limitation of the number of ordinary members of said 
Academy as provided in said act. 

Approved, July 14, 1870. 

Department of State, Ju7ie 10^ 1882. 
True copies. 

Sevellon a. Brown, 

Chief Clerk, 



AN ACT to authorize the National Academy of Sciences to receive and hold trust 
funds for the promotion of science, and for other purposes. 

Be it enacted hy the Senate and House of Representatives of the United 
States of America in Congress asseinhled^ That the National Academy 
of Sciences, incorporated by the act of Congress approved March third, 
eighteen hundred and sixty-three, and its several supplements, be, and 
the same is hereby, authorized and empowered to receive bequests and 
donations and hold the same in trust, to be applied by the said Acad- 
emy in aid of scientific investigations and according to the will of the 
donors. 

Approved, June 20, 1884. 

Department of State, June ^^, 1881^. 
A true copy. 

Sevellon A. Brown, 

Chief Clerk. 
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SESSIONS OF THE NATIONAL ACADEMY. 

During the year 1901 the Academy held three sessions: The first, 
the regular annual session, held at Washington April 16 to 18, inclu- 
sive; the second, a scientific session, held at Philadelphia November 

12 to 14; the third, a special session, held at Philadelphia November 

13 and 14, for the transaction of business. 

ANNUAL MEETING. 

The session was held at the U. S. National Museum, Washington, 
April 16, 17, and 18, the acting president, Mr. Asaph Hall, presiding. 

The following members were present during the session: Messrs. 
Abbe, Abbot, Agassiz, Allen, Barus, Beecher, Bell, Billings, Boas, 
Boss, Bowditch, Brewer, Brooks, Brush, Chandler (S. C), Chitten- 
den, Dall, Emmons, Farlow, Gilbert, Gill, Hague, Hall, Hill (G. W^), 
Hyatt, King, Langley, Mendenhall, Michelson, Minot, Morley, 
Morse, Newcomb, Osborn, Penfield, Powell, Putnam, Remsen, Wal- 
cott, Welch, Wilson, and Woodward. 

REPORTS. 

The acting president made the following report: 

Since the meeting of the Academy in November the following 
appointments have been made: 

Mr. E. C. Pickering was appointed chairman of the trustees of the 
Henry Draper fund in place of Mr. G. F. Barker, resigned, and Mr. 
A. A. Michelson, a trustee of this fund, in place of Mr. C. A. Young, 
resigned. 

Mr. E. W. Morley was appointed a member of the board of trustees 
of the J. Lawrence Smith fund in place of Mr. A. Hall, resigned. 

Some diflSculty was found in the appointment of a delegate to attend 
the meeting of the International Association of Academies to be held 
in.Paris, April 16. Mr. George L. Goodale was appointed a delegate 
to attend the meeting if his health would permit. 
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Messrs. William G. Farlow and Theodore N. Gill were appointed 
delegates to attend the celebration of the four hundred and fiftieth 
anniversary of the foundation of the University of Glasgow on June 
15, 1901. 

The Academy has had no Government business to transact during 
the past year. 

The home secretary reported as follows: 

During the past year the report of the acting president for 1900 has 
been printed and distributed to members of the Academy and a few 
libraries in this country. 

The fifth memoir of Volume VIII has been printed. 

The Treasurer presented his report for the 3^ear, as follows: 

REPORT OF THE TREASURER. 

Washington, D. C, April 16, 190L 
The President of the National Academy of Sciences. 

Sir: I have the honor to transmit herewith my financial report as 
treasurer of the National Academy of Sciences for the year ending 
April 16, 1901. 



Income. 


General 
fund. 


Bache 
fund. 


Watson 
fund. 


Draper 
fund. 


Smith 
fund. 


Gould 
fund. 


Emmons 
and Gill 
trustees. 


Balance brought forward: 
Cash 


$733.25 
500.00 
35.38 
425. 0( 


1 

«3,640.52 $3,094.50 
1,000.00 1,093.71 
2,1IJ^.32 1,015.64 


«2,339.58 


$565.56 

1,496.57 

372.36 


$1,198.70 


$132.61 


Invested income 




Interest 


334.41 


965.00 




Members' tax 




Appropriation returned 


150.00 












Subscription to building fund. 


100.00 












Emmons and Gill trustees 












255.00 


















Total 


1,793.63 


6,916.84 


5,203.85 


2,673.99 


2,434.49 


2, 163. 70 


387.61 






Disbursed 


282. 61 

• 1,011.12 
500.00 


2,750.58 

1,166.26 
3,000.00 


423.84 

1,786.30 
2, 993. 71 


1,012.60 
1,660.39 


763.16 

174.76 
1,496.57 


1,011.91 
1,151.79 


47.13 


Balance: 

Cash 


340.48 


Invested 












Total accounted for 


1, 793. 63 


6,916,84 1 5,203.85 

1 


2,673.99 


2,434.49 


2,163.70 


387.61 



Outstanding obligations, Lewis Boss (Bache fund), $1,000. 
Very respectfully, 

Chas. D. Walcott, Treasurer. 
The treasurer's report was referred to an auditing committee con- 
sisting of Messrs. Abbot, Minot, and Penfield, who, after due exam- 
ination, reported as follows: 

April 16, 1901. 
The committee appointed to examine the report of the treasurer 
respectfully report that they have performed this duty, and they hereby 
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certify that the statements of expenditures, receipts, and balances 
correspond to the vouchers and accounts of the treasurer and are found 
correct. 

Henry L. Abbot. 

Charles S. Minot. 

Samuel L. Penfield. 

The committee consisting of Messrs. Schott, Emmons, and Dall, 
appointed to examine the securities and papers found in the box of the 
National Academy of Sciences at the American Security and Trust 
Company's building, reported that they had examined the securities 
and papers, as described, and found them to correspond with the list 
furnished by the treasurer. 

THE DRAPER MEDAL. 

The home secretary read a report from the committee on the Henry 
Draper fund recommending the award of the Henry Draper medal to 
Sir William Huggins for his investigations in astronomical physics. 

Cambridge, Mass., April 3^ 1901, 

Dear Sir: The Henry Draper committee met in New York on 
January 29, 1901, and voted unanimously to recommend to the Acad- 
emy that the Henry Draper medal be awarded to Sir William Huggins 
for his investigations in astronomical physics. A statement of the 
reasons for this recommendation is enclosed herewith. The accumu- 
lated income of the fund on April 17, 1900, amounted to $2,339.58. 

The deed of gift of Mrs. Draper provides that the accumulated 
income shall be used "in aid of investigation and work in astronom- 
ical physics to be made and carried on by a citizen or citizens of the 
United States of America." Accordingly, it was voted to appropriate 
the sum of $500 to Prof. W. W. Campbell for the construction of a 
one-prism spectograph for use with the 36-inch reflecting telescope 
now building for the Lick Observatory. It was also voted that an 
appropriation of $500 be made to Prof. George E. Hale, to be applied 
toward the construction of a horizontal coelostal reflecting telescope 
of 24 inches aperture and 200 feet focal length, for the Yerkes Obser- 
vatory. 

In order to carry out the terms of the deed of gift, it is proposed 
to make further appropriations from the income as suitable objects 
present themselves. 

Respectfully submitted. 

Edward C. Pickering, Chairman. 

A. A. MiCHELSON. 

Simon Newcomb. 
Arthur W. Wright. 
John Trowbridge. 
Prof. Asaph Hall, 

Acting President^ National Academy of Sciences, 
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INVESTIGATIONS IN ASTRONOMICAL PHYSICS BY SIR WILLIAM HUGGINS. 

It is not an easy matter to concentrate into a few pages the results 
attained by an active worker during a period of nearly half a century. 
Fortunately, in the present case, this labor has been greatly simplified 
by the recent publii^ation, by Sir William and Lady Huggins, of an 
Atlas of Representative Spectra from wave length 4,870 to 3,300, 
together with a discussion of the evolutional order of the stars, and the 
interpretation of their spectra, preceded by a short history of th^ 
Observatory and its work. This monumental volume not only fur- 
nishes a statement of the various publications of the authors, but 
exhibits the relation of the various investigations undertaken much 
better than could readily be done by another. From this it appears 
that the work began in 1856 with a 5-inch DoUand equatorial, which 
was replaced two years later by an excellent 8-inch Clark telescope. 
In 1870 this was again replaced by a 15-inch achromatic and an 18-inch 
reflector. In 1858 Sir William, then Mr. Huggins, undertook with 
Dr. Miller the visual study of stellar spectra. This work was con- 
tinued until 1864, and the results were communicated to the Royal 
Society. Soon after this, on August 29, 1864, Sir William made one 
of the great discoveries in astrophysics. He found that the spectrum 
of the planetary nebula in Draco, N. G. C. 6543, had a monochro- 
matic spectrum. 

It has heretofore been supposed that all nebulae might consist of 
distant stars and could be resolved into their components by a tele- 
scope of sufficient power. This theory was at once disposed of, and 
it appeared that of 60 of the brighter nebulae and clusters about one- 
third were of this gaseous character. In 1866 the observations of the 
new star in Corona gave the first clew to the cause of these remark- 
able objects. In 1868 Sir William was able to announce the first step 
in an investigation which in recent ^^ears has become one of the most 
important in astrophysics. The hydrogen lines in the brightest stars 
showed a slight displacement, from which the motion of these bodies 
in the line of sight may be determined. The accurate measurement 
of this quantity is now occupying a large part of the time of the 
greatest telescopes in the world. It is leading to unexpected results, 
which throw important light on the formation of the universe. The 
fact that these displacements are wholly independent of the distance 
of the source of light gives an opportunity to study problems for 
which ordinary visual- methods fail entirely. About this time, also, a 
study of comets showed that their spectra closely resembled that of 
oleliant gas. A proposal of great scientific importance was a method 
of observing the solar protuberances in the uneclipsed sun. This 
method was devised independently by Mr. Lockyer. It is now 
claimed that these remarkable phenomena can be better seen any 
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clear day at a fixed obsei'vatory than with portable instruments dur- 
ing a total solar eclipse. In 1876 the study of the spectra of the 
stars by means of photography, which had been attempted without 
attaining satisfactory results in 1863, was undeiiaiken. Among the 
results published four years later, one of the most important was th'e 
discovery of the wonderful series of lines due to hydrogen. Similar 
series of lines are now found to exist in the spectra of many other 
terrestrial elements, and form the basis of the spectroscopic relation 
of these substances with one another. 

During the last quarter of a century Sir William and Lady Huggins 
have worked together in developing this most powerful method of 
research. Applying it to one object after another, a theory of the 
universe has been evolved, which is described in full in the work men- 
tioned above. It is probable that this method must, in general, be 
followed in all attempts to study the chemical relation of stars to one 
another. 

We thus see that Sir William Huggins's activity has extended over 
nearly half a century. During this time discoveries of the greatest 
importance have been made, on which advances in astrophysics largely 
depend. Besides this, laborious investigations have been undertaken, 
extending over many years, by which the methods discovered have 
been developed and applied. For this remarkable record of scientific 
activity and persevei'ance the undersigned recommend the award by 
the Academy of the Henry Draper medal to Sir William Huggins. 

Kespectfully submitted. 

Edward C. Pickering, Chah^nan. 

A. A. MiCHELSON. 

S. Newcomb. 
Arthur W. Wright. 
John Trowbridg*:. 

' Later the following letter was received from Sir William Huggins: 

90, Upper Tulse Hill, S. W., April 16, 190 L 
Dear Sir: 1 have the honor to acknowledge your letter of the 2d 
instant, informing me that the National Academy of Sciences have 
awarded to me the Henry Draper medal. 

I beg, through you, to express to the Academy my high apprecia- 
tion ot this distinguished honor, and the further gratification it affords 
me to know that the award 'was unanimous. 
I am, sir, yours faithfully, 

William Huggins. 
To Professoi Remsen, etc. 
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REPORTS FROM TRUST FUNDS. 

STATEMENT OF THE BOARD OF DIRECTORS OP THE BACHE FUND FOB 
THE ACADEMY YEAR 1900-1901. 

The board of directors of the Baehe fund make the following state- 
ment, as a matter of courtesy to the Academy, of the appropriations 
made by them since the last stated meeting of the Academy, April, 1900: 

1900. 
Apr. 5. To Dr. H. C. Wood, for investigation of the relations between the 

pulmonary and systemic circulations 1300 

(Of this appropriation $150 was unused and returned to the fund.) 

Apr. 10. To Prof. Lewis Boss, for investigation of standard stars 1, 000 

Apr. 11. To Prof. Asaph Hall, jr., for investigation of aberration and variation 

of latitude 250 

The above appropriations have been already reported at the Novem- 
ber meeting of the Academy. 

1900. 
Apr. 28. To Prof. A. S. Packard, for continuation of investigation of bomby- 

cine moths, for drawings 1300 

Oct. 15. To Dr. E. C. Franklin, for the investigation of solutions of various 

substances in substituted ammonias 150 

1901. 
Jan. 8. To Dr. S. Weir Mitchell and Simon Flexner, for investigation of 

snake venom 600 

Mar. 5. To Prof. Lewis Boss, for continuation of investigation of standard 

stars ; 1, 000 

Mar. 26. To Prof. Alpheus Hyatt, for measurement of the Achatinellidse of 

the Hawaiian Islands 600 

Mar. 28. To Prof. A. S. Packard, to complete the drawings for Part II of work 

on bombycine moths 300 

At the beginning ^of the current year the board authorized the 
treasurer to transfer the sum of $2,000 to the invested income account 
from the cash income on hand. 



Respectfully submitted. 



WOLCOTT GiBBS. 

Seth C. Chandler. 
Sam. H. Scudder. 
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REPORT OF THE BOARD OP DIRECTORS OP THE BENJAMIN APTHORP 
GOULD FUND FOR THE YEAR 1900-1901. 

The directors of the Benjamin Apthorp Gould fund respectfully 
submit the following report: 

The following appropriations have been made since the last stated 
meeting of the Academy, April, 1900: 

1900. 

Apr. 18. To Mr. John A. Parkhurst, for observations of variable stars, to be 

expended for charts $30 

Apr. 18. To Dr. Herman S. Davis, for new reduction of Piazzi's observa- 
tions, to be expended for computer 500 

Dec. 15. To Mr. Paul S. Yendell, for observations of variable stars, to be 

expended for photometric apparatus and construction of dome . . . 225 

Feb. 1. To Prof. Simon Newcomb, investigation on the planes of the 

galaxy and the bright stars 25 

In addition to the above the sum of $500 has been appropriated for 
the purpose of bringing up the arrears of cometary research, and 
offered to American astronomers for the compution of definitive orbits 
of certain specified comets, to be distributed among the computers 
taking part in the work, the relative apportionment to be hereafter 
determined by the board. 

In accordance with the vote of the Academy, April 19, 1899, the 
directors have prepared a report of progress of all the work which 
they have encoumged, so far as such a report is practicable at the 
present time, and have handed the same to the president. 

Asaph Hall. 

Lewis Boss. 

Seth C Chandler. 

The President of the National Academy: , 

In accordance with the vote of the Academy, April 19, 1899, the 
directors of the Benjamin Apthorp Gould fund herewith respectfully 
submit a report of progress on such work as they have encouraged, so 
far as it is practicable to make such a report at the present time: 

Appropriation No. i, to Doolittle, fSOO, of date 1899, March 28, 

A computer was at work during the greater part of the year ending July 1, 1900. 
Although not completed at that time the final reduction was so far advanced that 
the first instalment of the work at Bethlehem on the variation of latitude and aber- 
ration was soon ready for the printer, and is now in process of publication by the 
American Philosophical Society of Philadelphia. It is hoped that the remainder 
will be in shape during the current summer and printed about one year from the 
present date. 

Appropriation No. 2, to Mr. Henry M, Parkhursty fSOO, of date 1899 ^ March 25, 

About two-thirds of the sum advanced was used for reconstruction of observatory 
and instruments and the remainder in instrumental improvements. The work done 
m the observations of variable stars has been printed in five communications to the 
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Astronomical Journal, and the continiiation to date is nearly ready for printing. It 
is to be indefinitely continued in the future. 

Ik»side8 this the work on the photometric observation of the asteroids has been 
continuouHly prr)f«ecute<l to date, and especially those relating to Eros, which series 
already covers more than six months, and is ready for publication. 

Appropriation No. 5, to John A. Parkhurstf fSO, of date 1900, April 18. 

Money expende<l in purchase of the first two parts of Hagen'e Atlas of Variable 
Stars, to be used in conjunction with the 40-inch refractor of the Yerkes Observatory, 
Chicago, for the observation of the minima of the fainter variables. A specific 
account of the progress of this work has not yet been called for by the board. 

Appropriation Xo. 4, to Dr. Herman S. Davis, fSOO, of date 1900, April 18. 

A detailed report of the work done to date has been received by the board. The 
money has been used for the computation of the refractions and the reductions to 
appa»*ent place, and enough of the appropriation is in hand to complete the compu- 
tation of the refractions. 

Appropriations Nos. 5 and 6 being quite recent, the board deems it 
too early to make a specific report with regard to them. 

Asaph Hall. 
Lewis Boss. 
Seth C. Chandler. 

report of the committee ox the wolcott gibbs fund. 

Cambridge, April P, 190L 
Dear Sir: I have the honor to report that the committee on the 
Wolcott Gibbs fund voted, when it was established, that the income 
of the fund should be paid to Dr. Wolcott Gibbs during his life. 
Very respectfully, 

C. L. Jackson, Chairman. 
The President of the National Academy. 

ELECTIONS. 
ELECTION of OFFICERS. 

Mr. Alexander Agassiz was elected president of the Academy, Mr. 
Ira Remsen, foreign secretary, and Mr. Arnold Hague,- home secretary, 
for the ensuing term of six years. 

Messrs. Billings, Bowditch, Brush, Hague, Langley, and Newcomb 
were elected members of the council. 

Mr. S. P. Langley resigned. 

ELECTION OF MEMBERS. 

Messrs. George F. Becker, James McK. Cattell, Eliakim H. Mooi*e, 
Edward L. Nichols, and T. Mitchell Prudden were elected members 
of the Academy. 
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ELECTION OF FOREIGN ASSOCIATES. 

The following gentlemen were elected foreign associates: Eduard 
Bornet, Paris; Alfred Cornu, Paris; Sir Archibald Geikie, London; 
J. H. van't HoflF, Berlin; J. Jahssen, Paris; Friedrich Kohlrausch, 
Berlin; Hugo Kronecker, Bern; Maurice Loewy, Paris. 

DEATHS. 

During the year 1901 the Academy lost by death five members and 
one foreign associate. Mr. Henry A. Rowland died on the 16th of 
April; Joseph Le Conte, July 6; Charles A. Schott, July 31; Rich- 
mond Mayo-Smith, November 11, and Clarence King, December 24. 
Mr. Henri de Lacaze-Duthiers, foreign associate, died July 21. 

LIST OF PAPERS PRESENTED AT THE SCIENTIFIC SESSION. 

The Use of Formulae in Demonstrating the Relations of the Life 
History of an Individual to the Evolution of its Group. Alpheus 
Hyatt. 

Artificial Parthenogenesis and its Relation to Normal Fertilization. 
E. B. Wilson. 

Simultaneous Volumetric and Electric Gi^aduation of the Condensa- 
tion Tube. Carl Barus. 

The Climatology of the Isthmus of Panama. Henry L. Abbot. 

The Effects of Secular Cooling and Meteoric Dust on the Length of 
the Terrestrial Day. R. S. Woodward. 

Table of Results of an Experimental Enquir}^ regarding the Nutri- 
tive Action of Alcohol, prepared by Prof. W. O. Atwater, of Middle- 
town, Conn. Presented by J. S. Billings. 

The Place of Mind in Nature. J; W. Powell. 

The Significance of the Dissimilar Limbs of the Ornithopodous 
Dmosaurs. Theo. Gill. 

The Foundation of Mind. J. W. Powell. 

Conditions Affecting the Fertility of Sheep and the Sex of Their 
Offspring. Alexander Graham Bell. 

The New Spectrum. S. P. Langle} . 

AUTUMN MEETING, PHILADELPHIA. 
SCIENTIFIC SESSION. 

A scientific session for the reading of papers having been called by 
the council, the academy met at Houston Hall, University of Penn- 
sylvania, November 12-14. The foreign secretary, Mr. Ii-a Remsen, 
was chosen president pro tem. 

The following members were present during the session: Messrs. 
Barker, Barus, Becker, Bcecher, Billings, Boas, Bowditch, Brewer, 
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Brush, Cattell, Chandler (C. F.), Chittenden, Comstock (C. B.), Crafts, 
Gill, Hague, Mitchell (S. W.), Morse, Nichols, Osborn, Peirce, Pen- 
field, Renisen, Sellers, Smith (E. F.), Verrill, Welch. 

The following papers were presented: 

Biographical Memoir of Frederick Augustus Genth. Georg-e F. 
Barker. 

Observations on Tungsten. Edgar F. Smith. 

A New Gauge for the Direct Measurement of Small Pressures. 
Edward W. Morley and Charles F. Brush. 

On the Logic of Research into Ancient History. Charles S. Peirce. 

On the Vaso-motor Supply of the Lungs. Horatio C. Wood, jr. 
(Introduce by George F. Barker.) 

On the use of the Stereographic Projection in Making Accurate 
Maps; with Criticism of some Recent Methods of Map Projection. 
Samuel L. Pentield. 

Biographical Memoir of General John Newton. Cyrus B. Comstock. 

Dolichocephaly and Brachycephaly as the Dominant Factors m 
Cranial Evolution. Henry i\ Osborn. 

Latent or Potential Homology. Henry F. Osborn. 

Transmission of Heat through Vapor of Water at Small Pressures. 
Edward W. Morley and Charles F. Brush. 

The Monatomic Gases. George F. Barker. 

On the Pseudo-catalytic Action of Concentrated Acids. James M. 
Crafts. 

Snake Venom in Relation to Haemolysis, Bacteriolysis, and Toxicity. 
S. Weir Mitchell and Simon Flexner, 

Note on Linear Force exerted by Growing Crystals. George F. 
Becker. 

Note on the Orogenic Theory of Tilted Blocks. George F. Becker. 

Cranial Evolution of Titanotherium II. Henry F. Osborn. 

On Quadrant Electrometry with a Free Light Needle Highly Charged 
through a Conductor of Ionized Air. Carl Barus. 

On Nuclear Condensation in the Vapor of Non -Electrolytes like 
Benzene; and on Graded Condensation. Carl Bainis. 

The Work of the International Association of Academies. Henry 
P. Bowditch. 

A Method of Rearing Marine Larvse. Caswell Grave. (Introduced 
by William K. Brooks.) 

On the Newer Forms of Incandescent Electric Lamps. George F. 
Barker. 

BUSINESS MEETING OF THE ACADEMY. 

A business meeting of the academ}'^, called by the council to con- 
sider the report of the president to Congress and such other business 
as might be presented, was held November 13, Mr. Im Remsen, tlie 
foreign secretary, presiding. 
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The recommendation of the council that the president be authorized 
to include in his annual report to Congress the proceedings of the 
present meeting, as well as those of the meeting at Washington in 
April, 1901, and also any matters relating to government business that 
may be submitted to the academy prior to the presentation of his 
report, was approved. 

The following announcements were made: 

The academy was represented by W. G. Farlow, of Cambridge, at 
the meeting of the International Association of Botanists that met at 
Geneva August last. 

Ira Remsen was appointed a delegate to represent the National 
Academy of Sciences at the bicentennial celebration of Yale Univer- 
sity in October, 1901. 

The president of the academy has appointed Edward S. Morse a 
member of the general committee on the International Congress of 
Americanists which will be held in New York in 1902. 

Letters have been received from Messrs. Cornu, Sir Archibald 
Geikie, and M. Janssen, accepting foreign membership in the academy. 

THE INTERNATIONAL ASSOCIATION OF ACADEMIES. 

The International Association of Academies held its first general 
meeting in Paris in 1901. The eighteen academies which make up the 
International Association would all have been represented at the meet- 
ing had it not been that the delegate of the National Academy of Sci- 
ences, Prof. George L. Goodale, was prevented from being present by 
the condition of his health. 

The amendments to Section X of the proposed statutes of the Inter- 
national Association of Academies proposed by the National Academy 
of Sciences, and seconded by the Royal Society of London, were 
adopted. The amendments are given below: 

Such special committees shall consist of delegates appointed by the 
constituent academies with special reference to their qualification to 
deal with the questions under consideration. 

The first meeting of such a committee shall be called by the presi- 
dent of the International Association or by the president of the council, 
and at this meeting each committee shall adopt rules for its own 
guidance. 

Each special committee shall make a report embodying such recom- 
mendations as it may think advisable, to the president of the Inter- 
national Council, who shall transmit the same to the constituent 
academies. 

The president of the council shall, however, have power if he see 
fit, before submitting such reports to the constituent academies, to 
submit the same to the council, and this body shall have power to 
refer back the report to the committee for further consideration. 
S. Doc. 153 2 
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It was decided to hold a general meeting in 1904. 

Among the questions brought up for discussion were the following: 

1. A plan for the mutual loaning of manuscripts, proposed by the 
Academy of Sciences of Berlin. 

2. A study of the proper means of preparing and publishing a com 
plete edition of the works of Leibnitz. This was presented by the 
Academy of Moral and Political Sciences of the Institute of France. 

3. The Royal Society of London presented a report on the question 
of the extension of the geodetic arc along the thirtieth meridian. 

4. On behalf of the Academy of Sciences of Berlin, M. Marey 
presented a report on a plan for the supervision of physiological 
instruments. 

5. The Royal Saxon Society suggested the appointment of an 
expert committee on human and comparative embryology, and on the 
anatomy of the brain. 

6. A communication was presented from the Royal Society of 
London concerning an International Catalogue of Scientific Litera- 
ture of which this society has the direction. 

A full report of the proceedings of the meeting has been published, 
and copies can be obtained through the foreign secretary of the 
Academy. 
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APPENDIX A, 



COKSTITTTTION AND RULES OF THE NATIONAL ACADEMY OF 

SOIENOES. 

Afl amended and adopted April 17, 1872, and further amended April 20, 1875; April 
21, 1881; April 19, 1882; April 18, 1883; April 19, 1888; April 18, 1895; April 20, 
1899. 

PREAMBLE. 

Empowered by the act of incorporation enacted by Congress, and 
approved by the President of the United States on the 3d day of 
March, A. D. 1863, and in conformity with the amendment to said act, 
approved July 14, 1870, the National Academy of Sciences adopts the 
following amended constitution and rules: 

Article I.— OF MEMBERS. 

Sec. 1. The Academy shall consist of members, honorary members, 
and foreign associates. Members must be citizens of the United States. 

Sec. 2. Members who, from age or inability to attend the sessions 
of the Academy, wish to resign the duties of active membership, may, 
at their own request, be transferred to the roll of honorary members 
by a vote of the Academy. 

Sec. 3. The Academy may elect fifty foreign associates. 

Sec. 4. Honorary members and foreign associates shall have the 
privilege of attending the meetings and of reading and communicating 
papers to the Academy, but shall take no part in its business, shall not 
be subject to its assessments, and shall be entitled to a copy of the 
publications of the Academy. 

Article II.— OF THE OFFICERS. 

Sec. 1. The officers of the Academy shall be a president, a vice- 
president, a foreign secretary, a home secretary, and a treasurer, all 
of whom shall be elected for a term of six years, by a majority of votes 
present, at the fibrst stated session after the expiration of the current 
terms, provided that existing officers retain their places until their suc- 
cessors are elected. In case of a vacancy, the election for six years 
shall be held in the same manner at the session when such vacancy 
occurs, or at the next stated session thereafter, as the Academy may 
direct. A vacancy in the office of treasurer or home secretary may, 
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however, be filled by appointment of the president of the Academy 
until the next stated session of the Academy. 

Sec. 2. The officers of the Academy, together with six members to 
be elected by the Academy at the first stated session in each year, 
shall constitute a council for the transaction of such business as may 
be assigned to them by the constitution or the Academy. 

Sec. 3. The president of the Ac^emy, or in case of his absence or 
inability to act the vice-president, shall preside at the meetings of the 
Academy and of the council; shall name all conunittees except such as 
are otherwise especially provided for; shall refer investigations required 
by the Government of the United States to members especially conver- 
sant with the subjects and report thereon to the Academy at its sessions 
next ensuing; and, with the council, shall direct the general business 
of the Academy. 

It shall be competent for the president, in special cases, to call in 
the aid, upon committees, of experts or men of special attainments 
not members of the Academy. 

Sec. 4. The foreign and home secretaries shall conduct the corre- 
spondence proper to their respective departments, advising with the 
president and council in cases of doubt, and reporting their action to 
the Academy at one of the stated sessions in each year. 

It shall be the duty of the home secretary to give notice to the mem- 
bers of the place and time of all meetings, of all nominations for mem- 
bership, and of all proposed amendments to the constitution. 

The minutes of each session shall be duly engrossed before the next 
stated session, under the direction of l^he home secretary. 

Sec. 5. The treasurer shall attend to all receipts and disbursements 
of the Academy, giving such bond and furnishing such vouchers as the 
council may require. He shall collect all dues from members, and keep 
a set of books showing a full account of receipts and disbursements. 
He shall present a general report at the April session. He shall be 
the custodian of the corporate seal of the Academy. 

Article III.— OF THE MEETINGS. 

Sec. 1. The Academy shall hold one stated session in each year, in 
the city of Washington, on the third Tuesday in April, ^nd another 
may be held at such place and time as the council shall determine. 

Special sessions of the Academy may be called, by order of eight 
members of the council, at such place and time as may be designated 
in the call. 

Scientific sessions of the Academy may be held at times and places 
to be designated by a majority of the council. 

Sec. 2. The names of the members present at each daily meeting 
shall be recorded in the minutes, and the members present at any 
meeting shall constitute a quorum for the transaction of business. 
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Sec. 3. Scientific meetings of the Academy, unless otherwise ordered 
by a majority of the members present, shall be open to the public; those 
for the transaction of business, closed. 

Sec. 4. The stated meetings of the council shall be held during the 
stated or special sessions of the Academy. Special sessions may be 
convened at the call of the president and two members of the council, 
or of four members of the council. 

Sec. 5. No member who has not paid his dues shall take part in the 
business of the Academy. 

Abticle IV.— of elections AND RESIGNATIONS. 

Sec. 1. All elections shall be by ballot, and each election shall be 
held separately unless otherwise ordered by this constitution. 

Sec. 2. The time for holding an election of officers shall be fixed by 
the Academy at least one day before the election is held. 

Sec. 3. The six additional members of the council shall be elected, 
on any day after the first of the first stated session in each year, by 
each voter inscribing six names on his ballot, and those six who have 
received more votes than any others shall be declared elected. If two 
or more names have received the lowest number of votes that would 
elect, additional balloting shall be had for as many members as remain 
each time to be elected until the number is full. 

The term of the members so elected shall commence at the close of 
the session at which they are elected and continue until the close of the 
first stated session in the next year. 

Sec. 4. Nominations of members may be made in writing, signed by 
any five members of the Academy, at any stated session, to be voted on 
at the next stated session held in Washington, and each nomination 
shall, at the time of election, be accompanied by a written list of the 
original works of the nominee. 

Sec. 5. The Academy shall be divided into six standing committees. 
In this classification a member who is eminent in more than one sub- 
ject may be assigned to a corresponding number of committees. The 
classification shall be the following: 

1. Mathematics and Astronomy. 

2. Physics and Engineering. 

3. Chemistry. 

4. Geology and Paleontology, 

5. Biology. 

6. Anthropology. 

In nominating for membership in the Academy, a statement must 
be made as to the subject or subjects in which the person nominated is 
eminent. Every nomination must be submitted, through the secretary, 
to all the members of the conunittee or committees representing the 
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subject or subjects in which the person nominated is stated to be emi- 
nent; and in order that his name may be brought before the Academy 
for election he must receive the votes of a majority of the members of 
the committee or committees to which his name has been referred. 

Elections for membership shall be held in the following manner: 
Ea<*h member may inscribe on a ballot not more than five names of 
nominees selected from the list. Absent members may send such bal- 
lots to the home secretary. From the seven names receiving the 
highest number of votes in this preference ballot the members present 
may proceed to elect new members in the following manner: At each 
Imllot each member present may vote for not exceeding three persons, 
and the person receiving the highest number of votes shall be declared 
elected, provided that he receive two-thirds of the votes cast and that 
his name appear on not less than twenty ballots; and provided further, 
that the number of members of the Academy be not already one hun- 
dred or over, in which case to be declared to be elected he must receive 
four-fifths of the votes cast, and his name must appear on at least 
twenty-five ballots. 

Should several candidates have the same minimum number of votes 
on the preference list, the requisite number for completing the list shall 
be selected from them by a two-thirds vote of the members present. 

Election of members shall be held only at the regular stated session 
of each year held in Washington, and not more than five members 
shall be elected at that session. 

Before and during elections a discussion of the merits of nominees 
will be in order. 

The election of members may be suspended at any time by a majority 
vote of the members present. 

Sec. 6. Every member elect shall accept his membership, person- 
ally or in writing, before the close of the next stated session after the 
date of his election. Otherwise, on proof that the secretary has for- 
mally notified him of his election, his name shall not be entered on 
the roll of members. 

Sec. 7. Foreign associates may be nominated by a conmiittee of five 
members, to be appointed for that pui'pose by the president and elected 
at any stated session by a two-thirds vote of the members present. The 
election shall be had by each member indicating on a ballot those 
names for which he votes, and those nominees whose names appear on 
two-thirds of the ballots shall be declared elected. 

Sec. 8. A diploma, with the corporate seal of the Academy and the 
signatures of the officers, shall be sent by the appropriate secretary to 
each member on his acceptance of his membership, and to foreign asso- 
ciates on their election. 

Sec. 9. Resignations shall be addressed to the president and acted 
on by the Academy. 
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Sec. 10. Whenever a member has not paid his dues for four succes- 
sive years, the treasurer shall report the fact to the council, which may 
report the case to the Academy with the recommendation that the per- 
son thus in arrears be declared to have forfeited his membership. If 
this recommendation be approved by two-thirds of the members pres- 
ent, the said person shall no longer be a member of the Academy and 
his name shall be dropped from the roll. 

Abticle v.— of scientific COMMUNICATIONS, PUBLICATIONS, AND 

REPORTS. 

Sec. 1. Communications on scientific subjects shall be read at scien- 
tific meetings of the Academy, and papers by any member may be 
read by the author or by any other member, notice of the same having 
been previously given to the secretary. 

Sec. 2. Any member of the Academy may read a paper from a person 
who is not a member, and shall not be considered responsible for the 
facts or opinions expressed by the author, but shall be held responsible 
for the propriety of the paper. 

Persons who are not members may read papers on invitation of the 
president, with the advice of the council. 

Sec. 3. The Academy may provide for the publication, under the 
direction of the council, of proceedings, memoirs, and reports. 

Sec. 4. Propositions for investigations or reports by the Academy 
shall be submitted to the council for approval, except those requested 
by the Government of the United States, which shall be acted on by 
the president, who will in such cases report their results to the Govern- 
ment as soon as obtained, and to the Academy at its next following 
stated session. 

Sec. 5. The advice of the Academy shall be at all times at the dis- 
position of the Government upon any matter of science or art within 
its scope. 

Sec. 6. An annual report to be presented to Congress shall be pre- 
pared by the president, and before its presentation submitted by him, 
first to the council, and afterwards to the Academy, at one of the stated 
sessions. 

Sec. 7. Medals and prizes may be established, and the means of 
bestowing ^hem accepted by the Academy, upon the recommendation 
of the council, by whom all the necessary arrangements for their estab- 
lishment and award shall be made. 

Bequests and trusts having for their object the advancement of sci- 
ence may also be accepted and administered by the Academy. 

Abticle VI.— OF THE PROPERTY OF THE ACADEMY. 

Sec. 1. All investments shall be made by the treasurer, in the cor- 
porate name of the Academy, in stocks of the United States, or, with 
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the approval of the council, in State bonds or first-mortage bonds on 
real estate. The treasurer shall have authority, with the approval of 
the council, to sell and transfer any United States bonds held by hiip 
in the corporate name of the Academy. 

Sec. 2. No contract shall be binding upon the Academy which has 
not been first approved by the council. 

Sec. 3. The assessments required for the support of the Academy 
shall be fixed by the Academy on the recommendation of the council. 

Article VII.— OF ADDITIONS AND AMENDMENTS. 

Additions and amendments to the constitution shall be made only 
at a stated session of the Academy. Notice of a proposition for such 
a change must be given at a stated session, and shall be referred to the 
council, which may amend the proposition, and shall report thereon to 
the Academy at the same session. Its report shall be considered by 
the Academy in committee of the whole for amendment. 

The proposition as amended, if adopted in committee of the whole, 
shall be voted on at the next stated session, and if it receive two- 
thirds of the votes cast it shall be declared adopted. 

Absent members may send their votes on pending changes in the 
constitution to the home secretary in writing, and such votes shall be 
counted as if the members were present. 
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I. In the absence of any officer a menciber shall be chosen to perform 
his duties temporarily, by a plurality of viva voce votes, upon open 
nominations. 

II. On the first day of each stated session, inmiediately after calling 
the roll of members, a recording secretary shall be elected, by a plu- 
rality of members present, to assist the home secretary in keeping the 
records of the session. 

III. The accounts of the treasurer shall be referred to an auditing 
conmiittee of three members, to be appointed by the president at the 
meeting at which the accounts are presented, which committee shall 
report before the close of that session, and shall then be discharged. 

The bonds, securities, and other property owned or held in trust by 
the Academy shall be inspected and verified by a committee to be 
annually appointed by the president. The report of this committee 
shall be presented to the Academy at its first stated session in each 
year and referred with the accounts to the auditing committee. 

IV. A committee of arrangements, consisting of five members, shall ' 
be appointed by the president for each stated session of the Academy. 
This committee shall meet not less than two weeks previous to each 
session. It shall be in session during the meetings to make arrange- 
ments for the reception of the members, to arrange the business of 
each day, and, in general, to attend to all business and scientific 
arrangements. 

It shall be the duty of the committee of arrangements to ascertain 
the length of time required for reading the several memoii's presented 
and, when it appears advisable, to recommend a limit of time to be 
occupied in their discussion. 

V. At the meetings the order of business shall be as follows: 

1. Chair taken by the president, or, in his absence, by the vice- 
president. 

2. Roll of members called by home secretary. 

3. Minutes of the preceding meeting read and approved. 

4. Stated business. 

5. Reports of president, secretaries, treasurer, and committees. 

6. Business from council. 
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7. Other business. 

8. On the last day of the session the rough minutes of that day's 
proceedings are to be read for correction. 

VI. The rules of order of the Academy shall be those of the Senate 
of the United States, unless suspended by unanimous consent. 

VII. Unless otherwise ordered by the Academy, the scientific meet- 
ings at the April session shall be held in the afternoon, the mornings 
l)eing reserved for business. 

VIII. The death of members shall be announced by the president on 
the last day of any session, when a member shall be selected by the 
president to furnish a biographical notice of the deceased at the next 
stated session. If such notice be not then furnished, another member 
may be selected by the president in place of the first, and so on until 
the duty is performed. 

IX. The secretaries will receive memoirs at any time, and report 
the date of their reception at the next session; but no memoir shall be 
published unless it has been read before the Academy. 

X. Memoirs shall date, in the records of the Academy, from the 
date of their presentation to the Academy, and the order of their pre- 
sentation shall be so arranged by the secretary that, so far as may be 
convenient, those upon kindred topics shall follow one another. 

XI. Papers from persons not members read before the Academy 
and intended for publication shall be referred at the meeting at which 
they are read to a committee of members competent to judge whether 
the paper is worthy of publication. Such committee shall report to 
the Academy as early as practicable, and not later than the next stated 
session. 

XII. The annual report of the Academy may be accompanied by 
a memorial to Congress in regard to such investigations and other 
subjects as may be deemed advisable, recommending appropriations 
therefor when necessary. 

XIII. The proper secretary shall acknowledge all donations made 
to the Academy, and shall report them at the next stated session. 

XIV. The books, apparatus, archives, and other collections of the 
Academy shall be deposited in some safe place in the city of Wash- 
ington. A list of the articles so deposited shall be kept by the home 
secretary, who is authorized to employ a clerk to take charge of them. 

XV. A stamp corresponding to the corporate seal of the Academy 
shall be kept by the secretaries, who shall be responsible for the due 
marking of all books and other objects to which it is applicable. 

Labels or other proper marks of similar device shall be placed upon 
objects not admitting of the stamp. 

XVI. The treasurer is authorized to defray, when approved by the 
president, all the proper expenses of committees appointed to make 
scientific investigations at the request of Departments of the Govern- 
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ment, and in each case to look to the Department requesting the 
investigation for reimbursement to the Academy. 

XVn. Nominations for membership should state the full name, 
residence, the official position, and the special scientific studies of the 
candidate. A form of nomination shall be prepared by the home 
secretary. 

XVin. At least sixty days before the election the members signing 
the nomination should furnish the home secretary with a sufficient 
number of printed copies of a list of the more important original 
works of the nominee to enable the secretary to furnish a copy to each 
member of the Academy. 

XIX. Ballots for election of members may be sent by sealing them 
up in a blank envelope, and inclosing this in another, across the back 
of which is written the name of the sender, and which is addressed to 
the home secretary; such envelopes will be opened only by the tellers. 

XX. All discussions as to the claims and qualifications of nominees 
at meetings of the Academy will be held strictly confidential, and 
remarks and criticisms then made may be communicated to no person 
who was not a member of the Academy at the time of the discussion. 

XXI. Any rule of the Academy may be amended, suspended, or 
repealed, on the written motion of any two members, signed by them, 
and presented at a stated session of the Academy, provided the same 
shall be approved by a majority of the members present. 

By a resolution adopted January 12, 1864, the president is ex officio 
a member of all government conmaittees of the Academy. 
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ORGANIZATION OF THE ACADEKY, 1901-1902. 

Expiration of term. 

Aqassiz, Alexander, Prmdent April, 1907. 

Hall, Asaph, Vice-President April, 1903. 

Remsen, Ira, Foreign Secretary April, 1907. 

Hague, Arnold, Home Secretary April, 1907. 

Walcott, Charles D., Treasurer April, 1904. 

ADDITIONAL MEMBERS OF COUNCIL, 1901-1902. 



Billings, J. S. 

BOWDITCH, H. P. 



Brush, G. J. 
Newcomb, S. 



COMMITTEES OF THE ACADEMY. 

On nominations of new members. 



1. Mathematics and Astronomy. 

Abbe, C. 
Boss, L. 

Chandler, S. C. 
comstock, g.c. 
Davidson, G. 
Elkin, W. L. 
Hall, A. 
Hill, G. W. 

HOLDEN, E. S. 

Langley, S. p. 
Moore, E. H. 
Newcomb, S. 
Peirce, C. S. 
Pickering, E. C. 
Woodward, R. S. 
Young, C. A. 

2. Physics and Engineering. 

Abbe, C. 
Abbot, H. L. 
Barker, G. F. 
Barus, C. 
Bell, A. G. 
COMSTOCK, 0. B. 

Gibbs, J. W. 
Hastings, C.S. 
Langley, S. p. 
Mendenhall, T. C. 



Physics and Engineering — Continued. 
Michelson, a. a. 
Mitchell, H. 
MORLEV, E. W. 

Morton, H. 
Nichols, E. L. 
Pickering, E. C. 
Rood, O. N. 
Sellers, W. 
Trowbridge, J. 
Woodward, R. S. 
Wright, A. W. 
Chemistry. 
Barker, G. F. 
Brush, G. J. 
Chandler, C. F. 
Chittenden, R. H. 
Crafts, J. M. 
Dana, E. S. 
Gibbs, W. 
GoocH, F. A. 
Hilgard, E. W. 
Hill, H. B. 
Jackson, C. L. 
Johnson, S. W. 
Michael, A. 
Morley, E. W. 
Penfield, S. L. 
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3. Chemifltry — Continued. 

Rkmsen, I. 
Richards, T. W. 
Smith, E. F. 

4. Geology and Paleontology. 

Bbikek, (t. F. 
Beech KR, C. E. 
Dall, W. H. 

DlTTTON, C. E. 

Emmonh, 8. F. 
Gilbert, G. K. 
Hagi'e, Arnold. 
Leslie, J. P. 

OSBORN, H. F. 
Packard, A. 8. 
Pcmpelly, R. 
Walcott, C. D. 
White, C. A. 
6. Biology. 

Agassiz, A. 
Allen, J. A. 
Bowditch, H. p. 
Brewer, W. H. 
Brookh, W. K. 
Chittenden, R. H. 
Dall, W. H. 
Farlow, W. G. 
Gill, T. N. 



Walcott, C. D, 

Newcomb, S. 



5. Biology — Continued. 

goodale, g. l. 
Minot, C. 8. 
Morse, E. S. 
OSBORN, H. F. 
Packard, A. 8. 
Prcdden, T. M. 
Putnam, F. W. 
Sargent, C. 8. 
scudder, 8. h. 
Smith, 8. L 
Verrill, A. E. 
Walcott, C. D. 
Welch, W. H. 
White, C. A. 
Whitman, C. O. 
Wilson, E. B. 
Wood, H. C. 

6. Anthropology. 

Billings, J. 8. 
Boas, F. 

Cattell, J. McK. 
Minot, C. 8. 
Mitchell, 8. W. 
Morse, E. 8. 
Powell, J. W. 
Putnam, F. W. 
Welch, W. H. 



Executive Committee, 



Agassiz, A., ex oflficio. 
Hague, Arnold, ex officio. 



Lang LEY, 8. P. 

On WeightSy Measures^ and Coinage. 

Mendenhall, T. C, Chairman. Newcomb, 8. 

Michelson, a. a. Peirce, C. S. 

Young, C. A. 



On the Election of Foreign Associates, 



Remsen, Ira, Chairman. 
Hall, A. 



Mitchell, S. W. 
Newcomb, S. 



On Publications of the Academy, 

Gill, T. N. 

TRUST FUNDS. 

Board of Direction of the Bache Fund. 

GiBBS, Wolcott, Chairman, Chandler, S. 0. 

Sccdder, S. H. 

Board of Trustees of the Watson Fund. 



Newcomb, 8., Chairman, 



Hall, A. 



Boss, L. 
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TJie Henry Draper Fund, 
Pickering, E. C, Chairman. Trowbridge, J. 

Newcomb, S. Wright, A. W. 

MiCHELSON, A. A. 

The J. Laivrence Smith Fund. 
Brush, G. J., Chairman. Johnson, S. W. 

morley, e. w. pumpelly, r. 

Remsen, Ira. 

The Benjamin Apthorp Gould Fund. 

Hall, Asaph, Chairman. Chandler, S. C. 

Boss, Lewis. 

The Barnard Medal. 

Billings, J. S., Chairman. Rood, 0. N. 

B'^wditch, H. p. Jackson, C. L. 

Chandler, S. C. Newcomb, S. 

The WolcoU Gibbs Fund. 
Jackson, C. L., Chairman. Remsen, Ira. 

Drown, T. M. 

MEMBEB43 OF THE NATIONAL ACADEMY OF SCIENCES, 

JANTJABY 20, 1902. 

Date of 
election. 

Abbe, Cleveland 2017 I st. NW. , Washington, D. C. 1879 

Abbot, Henry L. , U. S. A 23 Berkeley st. , Cambridge, Mass. 1 872 

Agassiz, Alexander Cambridge, Mass. 1866 

Allen, J. Asaph American Museum, New York City. 1876 

Barker, George F 3909 Locust si., Philadelphia, Pa. 1876 

Bari s, Carl Providence, R. I. 1892 

Becker, George F U. S. Geological Survey, Washington, D. C. 1901 

Beecher, Charles E New Haven, Conn. 1899 

Bell, A. Graham 1331 Connecticut ave., Washington, D. C. 1883 

Billings, John S., XJ. S. A 32 E. ThiHy-first st.. New York City. 1883 

Boas, Franz 123 W. Eighty-second st. , New York City. 1900 

Boss, Lewis Albany, N. Y. 1889 

BowDiTCH, Henry P Jamaica Plain, Mass. 1887 

Brewer, William H 418 Orange st. , New Haven, Conn. 1880 

Brooks, W. K Johns Hopkins University, Baltimore, Md. 1884 

Brush, George J 14 Trumbull st. , New Haven, Conn. 1 868 

Cattell, James McK Columbia University, Neio York City. 1901 

Chandler, Charles F Columbia University, New York City. 1874 

Chandler, Seth C 16 Craigie st., Cambridge, Mass. 1888 

Chittenden, Russell H New Haven, Conn. 1890 

CoMSTOCK, Cyrus B., U. 8. A 34 W. Twenty-fifth st., New York City. 1884 

Comstock, George C Washburn Observatory, Madison, Wis. 1899 

Crafts, James M 59 Marlboro st., Boston, Mass. 1872 

Dall, William H Washington, D. C. 1897 

Dana, Edward S New Haven, Conn. 1884 

Davidson, Gbobge 2221 Washington st. , San Francisco, Cat. 1874 

DuTTON, Clarence E., U. S. A Washington, D. C. 1884 

Elkin, William L New Haven, Conn. 1895 

Emmons, Samuel F Washington, D. C. 1892 

Farlow, W. G Cambridge, Mass. 1879 

S. Doc. 153 3 
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Date of 
election. 

G1BB8, J06IAH WiLLARD New Haverif Conn. 1879 

G1BB8, WoLCOTT Newport, R. I. 

Gilbert, Grove K WashingUm, D. C. 1883 

Gill, Theodore N Washington, D. C. 1873 

Gooch, Frank A Nexfj Haven, Conn. 1897 

GooDALE, George L Cambridge, Mass. 1890 

Hague, Arnold V. S, Geological Survey, Washington, D. C. 1885 

Hall, Asaph South Norfolk, Conn. 1875 

Hastings, Charles S New Haven, Conn. 1889 

HiuiARD, Eugene W Berkeley, Col. 1872 

Hill, George W WestNyack,N. Y. 1874 

Hill, Henry B Cambridge, Mass. 1883 

Holden, Edwards U. S. Military Academy, West Point, N Y. 1885 

Jackson, Charles L 6 Boylston Hall, Cambridge, Mass. 1883 

Johnson, Samuel W 54 Trumbull St., New Haven, Conn. 1866 

Langley, Samuel P Washington, D. C. 1876 

Lesley, J. Peter Milton, Mass. 

Mendenhall, Thomas C Worcester, Mass. 1887 

Michael, Arthur Tufts College, Mass. 1889 

MiciiELsoN, Albert A Chicago, III. 1888 

MiNOT, Charles S Boston, Mass. 1897 

Mitchell, Henry Nantucket, Mass. 1885 

Mitchell, S. Weir 1624 Walnut St., Philadelphia, Pa. 1865 

Moore, Eliaeim H University of Chicago, Chicago, III. 1901 

Morley, Edward W 22S8 Euclid ave, , Cleveland, Ohi^. 1897 

Morse, Edward S P. 0. Box 268, Salem, Mass. 1876 

Morton, Henry Hoboken, N. J. 1874 

Newcomb, Simon, U. S. N 2620 P sL NW., Washington, D. C. 1869 

Nichols, Edward L Cornell University, Ithaca, N. Y. 1901 

Osborn, H. F American Museum of Natural History, New York City. 1900 

Packard, A. 8 27S Angell st., PrmMence, R. L 1872 

Peirce, Charles S Milford, Pa. 1876 

Penfield, S. L Netv Haven, Conn. 1900 

Pickering, Edward C Cambridge, Mass. 1873 

Powell, John W Washington, D. C. 1880 

Prudden, T. Mitchell Columbia University, New York City. 1901 

Pumpelly, Raphael Gibbs ave., Newport, E. I. 1872 

Putnam, Frederick W Peabody Museum, Cambridge, Mass. 1885 

Remsen, Ira Johns Hopkins University, Baltimore, Md. 1882 

Richards, Theodore W Cambridge, Mass. 1899 

Rood, Ogden N New York City. 1865 

Sargent, Charles S Tamaica Plain, Mass, 1895 

Scudder, Samuel H Cambridge, Mass. 1877 

Sellers, William I8I9 Vine yf. , Philadelphia, Pa. 1873 

Smith, Edgar F ., Philadelphia, Pa. 1899 

Smith, Sidney I New Haven, Conn. 1884 

Trowbridge, John Cambridge, Mass. 1878 

Verrill, A. E Neiv Hamn, Conn. 1872 

Walcott, Clarles D Washington, D. C. 1896 

Welch, William H 935 St. Paul sL, Baltimore, Md. 1895 

White, Charles A ..330 T st. NW., Washington, D. C. 1889 

Whitman, Charles University of Chicago, Chicago, III. 1895 

Wilson, Edmund B Columbia University, New York City, 1899 
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Date of 
election. 

Wood, Horatio C 19^5 Chestnut gL, Philadflphia, Pa, 1879 

Woodward, Robert S. Columbia Vhiitersiiyy Xew York City. 1 896 

Wright, Arthur W AVtr Haren^ Conn, 1881 

YotJXG, Charles A Princeton^ X, J. 1872 

DECEASED MEMBERS. 

Date of death. 

*Agas8iz, Louis Dec. 14, 1873 

♦Alexander, J. H Mar. 2,1867 

♦Alexander, Stephen Jane 25, 1883 

*Bache, Alexander Dallas Feb. 14, 1867 

*Baird, SpencerF Aug. 19,1887 

Barnard, F. A. P Apr. 27,1889 

Barnard, J. G May 14,1882 

BARTLErrr, W. H. C Feb. 11,1893 

*Brown-Sequard, Charles E Apr. 2, 1894 

♦Casey, Thomas L Mar. 25, 1896 

*CAS^VELL, Alexis Jan. 8, 1887 

♦Chauvenet, William Dei*. 13,1870 

♦Clarke, Henry James July 1 , 1873 

♦Coffin, James H Jan. 6,1873 

♦Coffin, J. H. C Jan. 8,1890 

*CooK, <4eohge H Sept. 22, 1889 

♦CooKE, JosiahP Sept. 3,1894 

♦Cope, Edward D Apr. 12,1897 

Coues, Elliott Dec. 25,1899 

Dalton, J. C Feb. 2,1889 

Dana, James D • Apr. 14, 1895 

♦Davis, Charles H Feb. 18,1877 

♦Draper, Henry Nov. 20, 1882 

♦Draper, John W Jan. 4,1882 

♦Eads, JamesB Mar. 8,1887 

♦Engelman, George Feb. 4, 1884 

♦Ferrel, William Sept.18,1891 

♦Frvzer, John Fries Oct. 12,1872 

♦Gabb, William M May 30,1878 

♦Genth,F. a Feb. 2,1893 

♦GiLLiss, James Melville Feb. 9, 1865 

♦Goode, G. Brown Sept. 6,1896 

♦Gould, Augustus A Sept. 15, 1866 

Gould, Benjamin A Nov. 27, 1896 

♦Gray, Asa Jan. 30,1888 

*GuYOT, Arnold Fel). 8, 1884 

*Hadley, James Aug. I,18ki4 

♦Haldeman, S. S Sept.20,1880 

Hall, James Aug. 8, 1H98 

*Hayden, F. V Dec. 22,1887 

*Henry, Joseph May 13,1878 

*Hilgard, Julius E May 8,1891 

*Hitchcock, Edward Feb. 27,1864 

*Holbrook, J. E Sept. 8,1871 

♦Biographical notices have been presented of those designated by an asterisk. 
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Date of death. 

♦HrBBARD, J. 8 Aug. 16, 1863 

♦HuMPHBBYs, A. A Nov. 28, 1883 

Hunt, T. &rKRRY Feb. 12,1892 

Hyatt, Alphei'h Jan. 16, 1902 

Keeler, J. E Aug. 12, 1900 

King, Clarence Dec. 24,1901 

*KiRKLAND, Jared P Dec. 10, 1877 

*Lane, J. Homer May 3,1880 

*Le Conte, John Apr. 29,1891 

*Le(>)nte, John L Nov. 15,1883 

Le Conte, Joseph July 6, 1901 

Lea, Matthew C Mar. 15,1897 

Leidy, Joseph Apr. 30, 1891 

^Lesquebeuz, Leo , Oct. 25, 1889 

LoNGfTFRETHy MiEBs F Dec. 27, 1891 

*LooMi8, EUAS Aug. 16,1889 

Lovering, Joseph Jan. 18, 1892 

Lyman, Theodore Sept. 10, 1897 

*Mahan, D. H Sept.16,1871 

♦Marsh, G. P July 23,1882 

Marsh, O. C Mar. 18, 1899 

Mayer, Alfred M July 13, 1897 

Mayo-Smith, Richmond Nov. 11, 1901 

*Meek, F. B Dec. 21,1877 

♦Meigs, M.C Jan. 2,1892 

♦Morgan, Lewis H Dec. 14, 1881 

Newberry, J. S Dec. 7,1892 

♦Newton, H. A , Aug. 1,1896 

♦Newton, John May 1,1895 

♦Norton, William A Sept.21,1883 

♦Oliver, James E Mar. 27, 1895 

Peters, C. H. F July 18,1890 

♦Pourtales, L. F July 19,1880 

Rodgers, John May 5, 1882 

Rogers, Fairman Aug. 23, 1900 

Rogers, Robert E Sept. 7, 1884 

♦Rogers, Wm. A Mar. 1,1898 

♦Rogers, William B May 30, 1882' 

Rowland, Henry A Apr. 16, 1901 

♦Rutherfurd, Lewis M May 30, 1892 

♦ Saxton, Joseph Oct. 26, 1873 

Schott, Charles A July 31, 1901 

♦ Silliman, Benj. , Sr Nov. 24, 1864 

Silliman, Benj., Jr Jan. 14, 1885 

♦Smith, J. Lawrence Oct. 12,1883 

♦Stimpson, William May 26, 1873 

♦ Strong, Theodore ^ Feb. 1 , 1869 

♦Sullivant, W. S Apr. 30,1873 

♦ Torrey, John Mar. 10, 18/3 

♦Totten, J. G Apr. 22,1864 

♦Trowbridge, William P Aug. 12,1892 

♦Biographical notices have been presented of those designated by an asterisk. 
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Date of death. 

Trumbull, Tames H Aug. 5,1897 

*TucKERMAN, Edward Mar. 15, 1886 

Walker, Francis A Jan. 5, 1897 

*Warren, G. K Aug. 8,1882 

*Watsox, James C Nov. 23,1880 

* Watson, Sereno Mar. 9,1892 

* WiNLocK, Joseph June 11, 1875 

♦Woodward, J. J Aug. 17,1884 

♦Worthen, A. H May 6,1888 

* Wyman, Jeffries Sept. 4, 1874 

FOREIGN ASSOCIATES. 

AuwERS, Arthur Berlin. 

Baeyer, Adolph (Ritter von) Munich. 

Berthelot, M. p. E Paris. 

Bornet, Edouard Paris. 

CoRNU, Alfred Paris. 

Gegenbaur, Karl Heidelberg. 

Geikie, Sir Archibald Ijondon. 

Gill, David Cape Town. 

HoFF, J. H. van't Berlin. 

Hooker, Sir J. D London. 

J anssen, J Paris. 

Kelvin (Lord) London. 

Klein, Felix .* Gottingen. 

KoHLRAUScn, Friedrich Berlin. 

Kolliker, Albert von Wxirzhurg. 

Kronecker, Hugo Bern. 

Lister (Lord) London. 

LoE^vY, Maurice Paris. 

MoissAN, Henri Paris. 

PoiNCARE, Henri Paris. 

Rayleigh (Lord) Lcmdon. 

RicHTHOFEN, F. VON Berlin. 

Stokes, Sir George G Cambridge. 

Strasburger, Edouard Bonn. 

Struve, Otto von Karlsruhe. 

SuEss, Edouard Vienna. 

ViRCHOw, Rudolph von Berlin. 

ZiTTEL, Karl Alfred (Ritter von) Munich. 

* Biographical notices have been presented of those designated by an asterisk. 
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DECEASED FOREIGN ASSOCIATES. 



Sir Wm. Rowan Hamilton. 
Karl Ernst von Baer. 
Henry Milnb-Edwards. 
Michael Faraday. 
L. Elib db Beaumont. 
Sir David Brewster, 
(t. A. A. Plana. 
F. W. A. Argelander. 
Friedrich WOhlbr. 

J. B. DCMAS. 

J. B. J. D. BoU86IN«AULT. 

M. E. Chevreul. 

Michel Chaslbb. 

Sir George B. Aiky. 

J. C. Adams. 

Sir Richard Owen. 

C. H. C. Burmbister. 

Arthur Cayley. 

T. H. Huxley. 

Hugo GyldAn. 

F. F. Tisserand. 

Julius von Sachs. 

Sir Roderick I. Murchison. 

Victor Rbgnault. 

H. W. Dove. 

C. A. F. Peters. 



Justus von Liebig. 
Alexander Braun. 
Joachim Barrande. 
Adolphe WUrtz. 
Theodore von Oppoi^zer, 

G. R. KiRCHOFF. 

Rudolph Clausius. 

James P. Joule. 

Carlos Iba^ez. 

Jean Servais Stas. 

Alphonse db Candolle, 

a. w. hofmann. 

Baron H. von Hblmholtz. 

K. F. W. LuDwiG. 

Louis Pasteur. 

August Kekul^. 

Emil Du Bois Reymond. 

J. J. Sylvester. 

Karl Weierstrass. 

Rudolph Leuckart. 

C. F. Rammelsberg. 

Sophus Lie. 

Robert W. Bunsen. 

J. L. F. Bertrand. 

Henri de Lacaze-Duthibrs. 
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OF SCIENOES SUBMITTING A BEPOBT OF THE OPEBATIOKS OF 
THE NATIONAL AOABEBCY OF SOIENOES FOB THE PAST TEAB, 
1902. 



National Academy of Sciences, 

Washington^ D, C. , January 10^ 1903. 
Sir: In conformity with the requirements of the act of incorpora- 
tion, approved March 3, 1863, 1 have the honor to submit herewith a 
report of the operations of the National Academy of Sciences for the 
past year. 

Very respectfully, 

Alexander Aqassiz, 
President of the National Academy of Sciences. 

The President of the Senate. 

3 
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ACT OF INCORPORATtON. 

AN ACT to incorporate the National Academy of Sciences. 

Be it enacted hy the Senate and House of Representatwes of the United 
States of Atnerica in Congress assefwibled^ That Louis Agassiz, Massa- 
chusetts; J. H. Alexander, Maryland; S. Alexander, New Jersey; A. D. 
Bache, at large; F. A. P. Barnard, at large; J. G. Barnard, United 
States Army, Massachusetts; W. H. C. Bartlett, United States Military 
Academy, Missouri; U. A. Boy den, Massachusetts; Alexis Caswell, 
Rhode Island; William Chauvenet, Missouri; J. H. C. Coffin, United 
States Naval Academy, Maine; J. A. Dahlgren, United States Navy, 
Pennsylvania; J. D. Dana, Connecticut; Charles H. Davis, United 
States Navy, Massachusetts; George Engelmann, Saint Louis, Mo.; 
J. F. Frazer, Pennsylvania; Wolcott Gibbs, New York; J. M. Gilliss, 
United States Navy, District of Columbia; A. A. Gould, Massachusetts; 
B. A. Gould, Massachusetts; Asa Gray, Massachusetts; A. Guyot, New 
Jersey; James Hall, New York; Joseph Henry, at large; J. E. Hilgard, 
at large, Illinois; Edward Hitchcock, Massachusetts; J. S. Hubbard, 
United States Naval Observatory, Connecticut; A. A. Humphreys, 
United States Army, Pennsylvania; J. L. LeConte, United States Army, 
Pennsylvania; J. Leidy, Pennsylvania; J. P. Lesley, Pennsylvania; 
M. F. Longstreth, Pennsylvania; D. H. Mahan, United States Military 
Academy, Virginia; J. S. Newberry, Ohio; H. A. Newton, Connecticut; 
Benjamin Pierce, Massachusetts; John Rodgers, United States Navy, 
Indiana; Fairman Rogers, Pennsylvania; R. E. Rogers, Pennsylvania; 
W. B. Rogers, Massachusetts; L. M. Rutherfurd, New York; Joseph 
Saxton, at large; Benjamin Silliman, Connecticut; Benjamin Silliman, 
junior, Connecticut; Theodore Strong, New Jersey; John Torrey, New 
York; J. G. Totten, United States Army, Connecticut; Joseph Win- 
lock, United States Nautical Almanac, Kentucky; JeflFries Wyman, 
Massachusetts; J. D. Whitney, California; their associates and suc- 
cessors duly chosen, are hereby incorporated, constituted, and declared 
to be a body corporate, by the name of the National Academy of 
Sciences. 

Sec. 2. And he it further ena^itedy That the National Academy of 
Sciences shall consist of not more than fifty ordinary members, and 
the said corporation hereby constituted shall have power to make its 
own organization, including its constitution, by-laws, and rules and 

5 
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refn^lations; to fill all vacancies created by death, resignation, or other- 
wise; to provide for the election of foreign and domestic members, 
the division into classes, and all other matters needful or usual in such 
institution, and to report the same to Congress. 

Sec. 8. And he it further enacted^ That the National Academy of 
Sciences shall hold an annual meeting at such place in the United States 
as may be designated, and the Academy shall, whenever called upon 
by any Department of the Government, investigate, examine, experi- 
ment, and report upon any subject of science or art, the actual expense 
of such investigations, examinations, experiments, and reports to be 
paid from appropriations which may be made for the purpose, but the 
Academy shall receive no compensation whatever for any services to 
the Government of the United States. 

Approved, March 3, 1863. 

AN ACT to amend the act to incorporate the National Academy of Sciences. 

Be it enacted hy the Senate and^ House of Representatives of the United 
States of America in Congress a^ssembled^ That the act to incorporate 
the National Academy of Sciences, approved March third, eighteen 
hundred and sixty-three, be, and the same is hereby, so amended as to 
remove the limitation of the number of ordinary members of said 
Academy as provided in said act. 

Approved, July 14, 1870. 

Department of State, Juns 10^ 1882. 
True copies. 

SeveliiOn a. Brown, 

Chief Clerk. 



AN ACT to authorize the National Academy of Sciences to receive and hold trust 
funds for the promotion of science, and for other purposes. 

Be it enacted hy the Senate and House of Representatives of the United 
States of America i/ri Congress assenihled^ That the National Academy 
of Sciences, incorporated by the act of Congress approved March third, 
eighteen hundred and sixty -three, and its several supplements, be, and 
the same is hereby, authorized and empowered to receive bequests and 
donations and hold the same in trust, to be applied by the said Acad- 
emy in aid of scientific investigations and according to the will of the 
donors. 

Approved, June 20, 1884. 

Department of State, June 2^^ I88I1,. 
A true copy. 

SevellonA. Brown, 

Chief Clerk. 



Digitized by VjOOQ IC 



REPORT 



NATIONAL ACADEMY OF SCIENCES. 



The president presented the following report for the past year, 
which was accepted by the Academy: 

SESSIONS OF THE NATIONAL ACADEMY. 

During the year 1902 the Academy held three sessions. The first 
was the regular annual session held at Washington- April 15 to 17, 
inclusive; the second, a scientific session held at Baltimore November 

11 and 12; the third, a special session held at Baltimore November 

12 for the transaction of business. 

ANNUAL MEETING. 

The session was held at the U. S. National Museum, Washington, 
the president, Mr. Alexander Agassiz, presiding. 

The following members were present during the session: Messrs. 
Abbe, Abbot, Agassiz, Allen, Becker, Billings, Boas, Boss, Brewer, 
Brooks, tJattell, Chandler (C. F.), Chandler (S. C), Chittenden, Com- 
stock (C. B.), Crafts, Dall, Emmons, Farlow, Gilbert, Gill, Hague, 
Hall, Hill (G. W.), Langley, Minot, Mitchell (S. W.), Moore, Morley, 
Newcomb, Nichols, Osborn, Peirce, Penfield, Pickering, Prudden, 
Remsen, Richards, Sellers, Smith (E. F.), Walcott, Welch, White, 
and Woodward. 

REPORT OF THE HOME SECRETARY. 

Washington, D. C, April 15, 190^, 
The President of the National Academy of Sciences. 

Sir: I have the honor to present herewith my report as home sec- 
retary of the National Academy of Sciences for the year ending April 
16, 1902. 

The president's annual report for 1901 was presented to Congress 
January 20, and the usual edition of 500 copies for the use of the 
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Academy was rei*eived from the Public Printer. About 100 copies 
were distributed to members of the Academy. In addition to the 
above, 100 copies were distributed to libraries in the United States 
and to the foreign associates. 

The Fifth Memoir of Volume VIII (Anatomy of Nautilus Pom- 
pilius) was received from the Public Printer April 18, 1901. A copy- 
was mailed to each member of the Academy, and 375 copies were sent 
to foreign libraries. Prof. W. K. Brooks received 200 copies, and 150 
were presented t<> Dr. L. E. Griffin, the author of the memoir. 

The Sixth Memoir of Volume VIII (An Experimental Inquiry 
Regarding the Nutritive Value of Alcohol) was sent to the Public 
Printer Noveml)er 20, 1901. ^ The full edition was received during the 
present month, but has not yet been distributed, except to members of 
the Academy. 

Biographic»al memoirs of F. A. Genth and Gen. John Newton have 
been printed and the usual number of copies transmitted to the authors. 

Volume IV of the Biographical Memoirs has also been printed and 
distributed to members. It contains the biogmphical memoirs of the 
following late members of the Academy: George Engelmann, Charles 
Henry Davis, James Edward Oliver, Fielding Bradford Meek, Charles 
E. Brown-Sequard, Hubert Anson Newton, Thomas Lincoln Casey, 
George Hammell Cook, George Brown Goode, Josiah Parsons Cooke, 
William Augustus Rogers, Frederick Augustus Genth, and John 
Newton. 

A large number of packages containing publications of learned 
societies, etc., have been received and stored in the Smithsonian build- 
ing, as in former years. 

The publications of the Academy are now in much better condition 
for preservation than for some time past. They are stored on shelves 
in the towers of the Smithsonian building, and are easily accessible. 
Copies of any publications of the Academy still in stock can readily be 
obtained by the members. 

There are at present 87 names on the active membership list of the 
Academy. 

Ver}^ respectfully, 

Arnold Hague, Home Secretary. 
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Washington, D. C, April 16^ 1902. 
The President of the National Academy of Sciences. 

Sir: I have the honor to transmit herewith my financial report as 
treasurer of the National Academy of Sciences for the year ending 
April 16, 1902. 



Income. 


General 
fund. 


Bache 
fund. 


Watson 
fund. 


Draper 
fun^ 


Smith 
fund. 


Gould 
fund. 


Emmons 
tnd Gill 
trustees. 


Build- 
fund. 


Balance brought 
forward: 

Cash 


fl.011.12 
500.00 
310.10 
445.00 


$1,166.26 
3,000.00 
2,364.30 


$1,786.30 
2,998.71 
1,125.61 


$1,660.39 


$174.76 

1,496.57 

375.96 


$1,161.79 


$340.48 




Invested income. 




Interest 


368.20 


966.00 


265.00 




Members' tax 




Appropriations 
returned 


206.58 








63.45 






Subscriptions 


1,750.00 










$1, 600. 00 


















Total 


4,016.22 


6,737.14 


6,905.62 


^,028.69 


2,047.29 


2,180.24 


595.48 


1,600.00 


Disbursed 


358.36 
1,167.86 
2,b00.00 


3,744.28 
1,992.86 
1,000.00 


1,170.86 
1,740.96 
2,998.71 


612.60 
1,616.99 


13.16 

587.66 

1,496.57 


636.36 

643.89 

1,000.00 


176.35 
420.13 




Balance: 

Cash 

Invested in- 
come 


600.00 
1,000.00 








Total ac- 
counted 
for 


4,016.22 


6,737.14 


6,906.52 


2,028.59 


2,047.29 


2,180.24 


696.48 


1,600.00 



Very respectfully, 



Chas. D. Walcott, Treasurer. 



The treasurer's report was referred to an auditing committee, con- 
sisting of Messrs. Emmons, Gill, and Dall, who, after due examina- 
tion, reported as follows: 

The committee appointed to audit the accounts of the treasurer 
hereby certify that they have examined the statements of expenditures, 
receipts, and balances, and find them to correspond to the vouchers 
and accounts of the treasurer; also that they have examined the securi- 
ties and papers found in the box of the Academy at the American 
Security, and Trust Company's building, and found them to correspond 
to the list furnished by the treasurer. 

S. F. Emmons. 

Theo. N. Gill. 

Wm. H. Dall. 

eesignation of the treasurer. 

Mr. Walcott tendered his resignation of the office of treasurer, to 
take eflFect immediately after the approval of his accounts by the audit- 
ing committee. 
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REPORT OF TRUST FUNDS. 

REPOBT OF THE BOARD OF DIRECTION OF THE BACHE FUND FOR THE 
ACADEMY YEAR 1901-2. 

The board of directors of the Bache fund make the following state- 
ment, as a matter of courtesy to the Academy, of the appropriations 
made by them since the last stated meeting of the Academy, April, 
I9()l: 

1901. 

May 11. To Prof. Charles L. Doolittle, for investigatio i of the constant of 

al)eiTation and of variation of latitude $500 

Sept. 10. To Prof. Ira Rerasen, for continuation by Mr. L. E. Jewell of Row- 
land's work on the solar spetlrum 1, 000 

Oct. 12. To Prof. Edwanl 8. Morse, for investigation on living brat»hiopods, 

for illustrative plates 500 

Nov. 1. To Prof. Charles Baskervi He, for investigation of the element thorium . 300 
1902. 

Jan. 21. To Dr. 8. Weir Mitchell and Dr. Simon Flexner, for continuation of 

researches on effects of snake venom 800 

In consequence of the death of Prof. Alpheus Hyatt before tue com- 
pletion of the investigation for which the appropriation of 1901, March 
26 ($600), was made, the board of directors have arranged with Dr. 
Alfred G. Mayer for the completion in accordance with the original 
plans of Professor Hyatt. 

By arrangement of the board with the executor of the estate of Prof. 
Henry A. Rowland an unexpended balance of $206.58, remaining from 
the appropriation of 1899, November 8 ($700), has been returned to 
the fund. _ 

Near the beginning of 1902 the board authorized the treasurer to 
transfer the sum of $1,000 from its invested income account to its 
available cash income account. 

Respectfully submitted. 

WOLCOTT GiBBS. 

Seth C. Chandler. 
Samuel H. Scudder. 

report of the directors of the benjamin apthorp gould fund for 
the academy year 1901-2. 

The directors of the Benjamin Apthorp Gould fund respectfully 
submit the following report: 

The following appropriations have been made since the last stated 
meeting of the Academy, April, 1901: 

1901. 
Nov. 4. To Dr. Herman S. Davis, for the continuation of his new reduction of 

Piazzi's observations $500 

1902. 
Feb. 1. To Prof. W. W. Payne, for a computer to asssift Dr. H. C. Wilson in his 
measurement and reduction of the photographs of the planet Eros 
for the purpose of the solar parallax 300 
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In addition to the above immediate appropriations, the directors 
have entered into the following agreement for a deferred appropria- 
tion: 

Dr. Herman S. Davis: 

We agree to pay you the sum of two thousand five hundred dollars ($2,500) in a 
warrant for that amount drawn upon the treasurer of the National Academy of Sci- 
ences, upon the receipt from you on or before January 1, 1910, either of a printed 
copy of the final results of your "New reduction of Piazzi,'* or on the deposit by you 
of a manuscript copy of the same, ready for printing, with the National Academy of 
Sciences. 

A further condition of this grant is that you inform us two years in advance of the 
date when such copy is likely to be ready, on the receipt or deposit of which, as above 
stated, the payment herein promised will be due. 

Asaph Hall, 
Seth C. Chandler, 
Lewis Boss, 
Board of Directors of the Bmjamin Apthorj) Omdd Fund. 
August 1, 1901. 

For the establishment of a sinking fund, principally to meet the above 
deferred and contingent liability, the board at the beginning of 1902 
authorized the treasurer to transfer the sum of $1,(K)0 from the cash 
income account to an invested income account. 

In January, 1902, the fund received from Mr. Paul S. Yendell the 
sum of $63.45 as an unexpended balance of the appropriation made him 
December 15, 1900 ($225). 
Respectfully submitted. 

AsAPii Hall. 

Lewis lk)ss. 

Seth C. Chandler. 

report of the committee on the wolcott oibbs fund. 

The committee on the Wolcott Gibbs fund has the honor to report 
that it voted, when the fund was put in its charge, to appropriate the 
income to Dr. Wolcott Gibbs during his life. 
Veiy respectfully, 

Charles L. Jackson, Chahmian. 

REPORT OF THE WATSON TRUSTEES. 

Shortly after the annual meeting of the Academ}^ in 1901, an 
ariTingement was made with Prof. A. O. Leuschner, University of 
California, for having the work of computing the perturbations of the 
Watson asteroids done by two of his assistants, he superintending the 
whole. The result of this arrangement has been extremely satis- 
factory. The work so far done proves to be far better than that done 
in the miscellaneous way heretofore followed. It is hoped that Pro- 
fessor Leuschner will be able to go on and have all the tables prepared. 
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The tables of Minerva by Professor Eichelberger have been done 
some two years, but their publication has been delayed, partly because 
it seemed desirable that all the tables should be published on a uni- 
form plan, perhaps in a single volume, and partly because the devia- 
tions from observation gave rise to a suspicion of something being* 
wrong in them. 

Since October last, a period of six months, the expenditures on this 
work have been 11,135.75. This still leaves a balance of about $1,500 
unexpended income. The exact balance must be learned from the 
report of the treasurer. Owing to the prospective absence of the 
chairman of the board in Europe, it is respectfully requested that the 
Academy authorize the treasurer to pay all vouchers for this work, 
properly certified by Professor Leuschner. If neccessary, the ap- 
proval of the next member of the board may be required. 

Respectfully submitted. 

Simon Newcomb, Chairman. 

ELECTION OF OFFICERS. 

Mr. Samuel F. Emmons was elected treasurer of the Academy in 
place of Mr. Charles D. Walcott, resigned. 

Messrs. Brush, Billings, Bowditch, Walcott, Welch, and Newcomb 
were elected members of the council. 

election OF MEMBERS. 

Messrs. William W. Campbell, George E. Hale, C. Hart Merriam, 
William Trelease, and Charles R. Van Hise were elected members of 
the Academy. 

DEATHS. 

During the year 1902 the Academy lost by death three members, 
Henry Morton, May 9, John W. Powell, September 23, and Ogden 
N. Rood, November 12; and two foreign associates, *Alf red Cornu, of 
Paris, in April, and Rudolph von Virchow, of Berlin, in September. 

LIST OF PAPERS PRESENTED AT THE APRIL SESSION. 

Evolution of the Titanotheres 111. Models and Restorations. Henry 
F. Osborn. 

Homoplasy and Latent Homology. A Correction. Henry F. Osborn. 

Evidence that North America and Eurasia Constituted a Single Zo- 
ological Realm during the Mesozoic and Cenozoic, and that Correlations 
can be Established as a Basis for Uniformity of Geological Nomen- 
clature. Henry F. Osborn. 

Monograph of the Bombycine Moths of America, including their 
Transformation; with a Revision of the Known Genera. Part HI. 
Sphingicampidae. Alpheus S. Packard. 

On the Coral Reefs of the Maldiv(\s. Alexander Agassiz. 
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On the Theory of the Formation of Coral Beefs. Alexander Agassiz. 

Psychophysical Fatigae. J. McK. Oattell. 

On Some Optical Properties of Asphalt f>iward L. Nichols. 

The Classification of the Sciences. Charles S. Peirce. 

The Postulates of Geometry. Charles S. Peirce. 

The Color System. Charles S. Peirce. 

The Compulsory Introduction of the French Metrical System into 
the United States. William Sellers. 

The Disintegration of Comets. Asaph Hall. 

A New Computation of the Coefficients of Precession and Nutation. 
Ira Ibsen Sterner. (Introduced by Asaph Hall.) 

The Distribution of the Stars. E. C. Pickering. 

The Variability in Light of Eros. E. C. Pickering. 

The Physiological Station on Monte Rosa. H. P. Bowditch. (With 
lantern illustrations.) 

On Catalysis. James M. Crafts. 

The Atomic Weight of Caesium. T. W. Richards. 

The Significance of Changing Atomic Volume. T. W. Richards. 

Determination of the Weight of the Vapor of Mercury at Tempera- 
tures Below 100*^. Edward W. Morley. 

Biography of Prof. William A. Rogers. Arthur Searle. (Pre- 
sented by Eidward W. Morley.) 

Biographical Memoir of Gen. J. G. Barnard. Henry L. Abbot. 

Biographical Memoir of Gen. Francis A. Walker. John S. Billings. 

Biographical Memoir of J. S. Newberry. C. A. White. 

The Present Aspect of Our Knowledge as to the Constant of Aber- 
ration. S. C. Chandler. 

GOVERNMENT BUSINESS. 

The president read a letter from the Hon. J. H. Southard, chair- 
man of the Committee on Coinage, Weights, and Measures of the 
House of Representatives, asking the opinion of the Academy on cer- 
tain features of the bill pending in the House for* the ex>mpulsory 
introduction of the French metrical system into the United States. 

The Mcer was referred to the committee of the Academy on weights, 
measures, and coinage, which presented a majority report signed by 
C. S. Peirce and William Sellers. 

Mr. C. B. Comstock presented a minority report. 

Mr. Southard's letter is as follows : 

ck>mmittbb on coinage, weights, and measures, 

House op Representatives, 

Washington^ D. C, April IS, 190S. 
The Prkstobnt National Academy op Sciences, 

WashingUMy D. C. 
Dear Sir: I have the honor to inform you that there is now pending before Con- 
gress a bill providing for the sole use of the standards of the metric system of weights 
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and nieamireH in the departments of the Grovemment after January 1, 1904, and 
their adoption as the legal standards of the United States after January 1, 1907. 

This measure has been referred to the Committee on Coinage, Weights, and 
Measurtw for consideration, and it is the opinion of this committee that the general 
use of the metric system may be brought about in this manner without any com- 
pulsory legislation. The Attorney-General, in a l^al opinion upon this measure, 
states that the bill as it now reads will not prohibit the use of the old weights and 
measures. The misunderstanding on this ix>int has resulted in some opposition to 
the measure. The objections to compulsory legislation are therefore avoided, and at 
the same time it is l)elieve<l that the exclusive use by the metric system by the Gov- 
ernment and the fact that there will be no official standards of the old system after 
1907 will finally result in the complete adoption of the metric system of weights and 
measures in the United States. 

I would re8|HH'tfully recpiest the opinion- of the Academy upon two points involved 
in the measure: First, as to whether the international metric system is desirable for 
general UHe in tliis country; and, second, as to whether the above dates allow sufficient 
time for those interested to make the necessary preparation to use the new system. 
Resi)ectfully, 

J. H. Southard, Chairman. 

After full discussion, the Academy adopted the following resolution: 
Resolved^ That the president is directed to inform Mr. Southard that 
the National Academy of Sciences approves of the use of the metric sys- 
tem for scientific work; but the question of the practical application 
of the metric system to the industries of the country is one that does 
not appear to be within the scope of the Academy as the scientific ad- 
visor of the Government. 

AUTUMN MEETING OF THE ACADEMY. 

SCIENTIFIC SESSION. 
[Held in Baltimore November II and 12, 1902.] 

A scientific session for the reading of papers having been called by 
the council, the Academy met at the physical laboratory of the Johns 
Hopkins University, Baltimore, November 11 and 12, the president, 
Mr. Alexander Agassiz, presiding. 

\ The following members were present during the session: Messrs. 
Abbe, Agassiz, Barker, Becker, Boss, Bowditch, Brewer, Brooks, 
Brush, Cattell, Chandler ((J. F.), Dall, Button, Gill, Hague, Hale, 
Langley, Mitchell (S. W.), Newcomb, Nichols, Osbom, Penfield, 
Remsen, Sellers, Walcott, Welch, and Wood. 

The following papers were presented: 

The Spectra of Stars of Secchi's Fourth Type. George E. Hale. 

The Embryology of Salpa Cordiformis. W. K. Brooks. 

The Occurrence of Reef Corals near Beaufort, N. C. Caswell 
Grave. (Introduced by W. K. Brooks.) 

The Trematode Parasites of the Oyster. D. H. Tennent. (Intro- 
duced by W^. K. Brooks.) 

On Displacement Currents. J. B. Whitehead. (Introduced by Ira 
Remsen.) 

On Elevated Oceanic Islands in the Pacific. Alexander Agassiz. 
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The Preparation of Ceils for the Meaj^urenieiit of Osmotic Pressure. 
H- N. Morse. (Introduced by Ira Remsen.) 

A Substance with Remarkable Optical Properties, and Screens 
Transparent only to Ultra Violet Light R. W. Wood. (Introduced 
by Ira Remsen.) 

A New System of Positions for Standard Stars, with Notes Relative 
to its Bearing upon Sidereal Astronomy. Lewis Boss. 

On the Spectrum of Hydrogen. L. A. Parsons. (Introduced by 
Ira Remsen.) 

A Possible Explanation of the Difficult Solubility of Ortain Com- 
pounds containing Fluorine and Hydroxyl. S. L. Penfield. 

New or Little-known Elephants and Mai^todons of North Americ*a. 
H. F. Osbora. 

Complete Skeleton and Restoration of the Cretaceous Fish Po^rtheus 
2£olos»us 0>pe. H. F. Osbom. 

A New Small Dinosaur from the Jurassic or Como Beils of Wyo- 
ming, apparently a Bird-Catcher. H. F. Osborn. 

Biographical Memoir of Henry A. Rowland. T. C. Mendenhall. 

Good Seeing. S. P. Langley. 

'*• (xood Seeing" is the title of a pap>er by Mr. Langley pi*oposing a 
novel plan for artificially creating the conditions of ****good seeing'' 
through a telescope, primarily by abandoning the present practice of 
keeping the air in an ordinary tube as still as possible, and, on the con- 
trary, violently agitating it, but also by extending the tube itself, as 
though by a prolonged dew-cap, and by churning or stirring the air 
through it, obtaining a stillness of the image and conditions of general 
good seeing such as have hitherto been supposed to be out of the 
astronomer's control. 

BUSINESS MEETING. 

[Baltimore, November 12, 1902.] 

A business meeting of the Academy, called by the council to con- 
sider the report of the president to (Congress and such other business 
as might be presented, was held November 12, with the president, Mr. 
Alexander Agassiz, in the chair. 

The following recommendations of the council were adopted: 

That an appropriation of $800 be made from the J. Lawrence Smith 
fund to aid Mr. O. C. Farrington, of the Field Columbian Museum, 
Chicago, in his researches on meteorities. 

That the biographical notice of Mr. Augustus A. Gould, prepared 
by Dr. Jeffries Wyman, be published by the Academy. 

That the biographical notice of Dr. John Edward Holbrook, prepared 
by T. L. Ogier, of Charleston, S. C. , be accepted for publication as 
one of the biographical memoirs of the Academy. 

That a committee on publication, to consist of the president, home 
secretary, and Mr. C. D. Walcott, be appointed with power to act. 
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That the president be appointed a member of the permanent coun- 
cil of the International Association of Academies. 
The following letter was received from Senator J. R. Burton: 

United St^^tes Senate, 

COMMITTBB ON FoRKBT RbBSBVATIONS AND THE PROTECTION OF GaMB, 

AprU 16, 1902. 
Prof. Alkz. Aoasbiz, 

PreMdent National Academy of Sciences, Washington, D. C. 
Dear Sir: There is now before Congress a bill looking to the establishment of a 
national forest reserve to include the higher and larger masses of moontiJns in the 
Southern Appalachian region. 

This measure is to be considered at an early date by the Senate Committee on 
Forest Reservations, and in order that the best interests of the country may be served 
in this connection I will be greatly pleased if the Committee on Forest Reservations 
may have the benefit of the Academy's advice. 

Yours, very truly, J. R. Burton. 

The president appointed Messrs. Sargent, Abbot, and Brewer a 
comlnittee to consider the matter. 
Their report, which was sent to Senator Burton, is as follows: 

Boston, AprU SO, 1902. 
Alexander Aoassiz, Esq., 

President National Academy of Sciences. 

Sir; The committee of the Academy to whom you have referred the request of 
the chairman of the Committee on Forestry of the Senate of the United States for an 
opinion on the advisability of establishing an Appalachian forest reserve, have 
examined Senate Document No. 84, Fifty-seventh Congress, first session, being the 
message from the President of the United States transmitting a report of the Secre- 
tary of Agriculture in relation to the forests, rivers, and mountains of the Southern 
Appalachian region (without the accompanying illustrations), and a copy of Senate 
bill 5228, for the purchase of a national forest reserve in the Southern Appalachian 
Mountain region, to be known as the ** National Appalachian Forest Reserve," and 
beg to state that they are in full sympathy with the principle of forest reservations 
intended to preserve the gradual distribution of rainfall in the flow of rivers heading 
therein. 

They do not feel, however, without a personal examination of the region in ques- 
tion, qualified to give an opinion as to whether the recent disastrous floods in varions 
rivers flowing from the Appalachian Mountains, recounted in the reports transmitted 
by the Bureau of Forestry and by the Geological Survey and contained in Document 
No. 84, resulted from the actual destruction of the forests, and as to whether their 
repetition could be prevented by a restoration of the forest growth. No data or rec- 
ords rre presented to show that floods equally large did not occur in older times. 

To make a proper report would require a certain time, as well as an appropriation 
to meet the expenses incurred by the committee of the academy. 

As regards the provisions of the bill, it appears to the committee to be absolutely 
essential that the Government shall have full ownership and control of all reserved 
lands, and that these shall be in large continuous blocks. To limit such ownership 
to detached lots, surrounded by areas held by private parties upon whose concurrence 
success must depend, would seem to be entering on a dangerous copartnership likely 
to result in large expenditures and litigation. 

C. S. Sargent, 
Henry L. Abbot, 
Wm. H. Brewer, 

Committee. 
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THE INTERNATIONAL ASSOCIATION OF ACADEMIES. 

The following reports have been received from the chairman of the 
international council of the association regarding the expediency of 
taking part in an international seismological conference: 

International Association op Academies, 

The Royal Society, 
Burlington House, London^ TT., August 2, 1902, 

Deab Sm AND Esteemed Colleague: The Royal Society has been consulted by 
His Majesty's Government as to the desirability of Great Britain taking part in an 
international conference on earthquakes which was proposed at an international 
seismological conference held at Straesburg April, 1901, and towards the establish- 
ment of which the initial steps have been taken by the German Government. 

The Royal Society being of opinion that the matter is one falling distinctly within 
the province of the association of academies, have desired me, as their delegate on 
the international council, and also chairman of that body, to ascertain, so far as can 
be done, the views of the international council as representing the constituent acade- 
mies concerning the desirability of establishing the proposed international inquiry. 
The expression of these views will greatly assist the Royal Society in deciding what 
advice to give to the British Government. 

I inclose a copy of the resolution passed at the above-mentioned conference, as 
well as a copy of draft statutes suggested for the proposed association. 

I may venture to call your attention to the fact that, besides the national investiga- 
tions carried out by Japan, Italy, Germany, Austria, and Russia, the British Associa- 
tion for the Advancement of Science, working by means of a committee and with the 
cooperation of His Majesty's Government, has carried out seismological observations 
since 1897 at thirty-six stations in various parts of the world. These observations 
may be spoken of as international in character. 

Although, as I am aware, the time is a very inconvenient one, most of the acade- 
mies being in vacation, I shall be glad to receive an answer from you as soon as pos- 
sible, since His Majesty's Government has been requested to give in its answer by 
October 1. 

It is to be regretted that a matter so clearly within the province of work for which 
the Association of Academies was established, was not formally brought before the 
association at an early date. 

I am, yours, very faithfully, 

M. Foster, 
Chairman of the International Council of the Ascodation of Academies. 



Resolution Adopted at the First International Seismological Conference at 

Strassburq April, 1901. 

" La Conference sismologique de Strasbourg consid^rant le grand int^ret d'une 
action commune dans T ensemble du Monde, recommande la cr^tion d'une associa- 
tion des Etats pour 1' execution de certaines tdches qui ne peuvent ^tre menses k bien 
par I'initiative individuelle our^gionale, demande au haut Gouvernement de 1' empire 
aUemand de faire les d-marches pr^paratoires pour amener k un traits d' association." 

Pbojet de Statuts pour une Association Internationale de Sismologie. 

§ 1. L' Association a pour objet les recherches tendant k la solution de tous les 
probl^mes de la Sismologie, solution qui n'est possible qu'avec le concours de nom- 
breuaes stations sismologiques distributes sur diff^rents points de la terre. 

S. Doc. 81 2 
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Pour atteindre ce but, les principaox moyens sont: 

1. (Xjeerv^atioDfl d*apr^ des principes communs (approuv^ par T Association). 

2. Experiences sur des questions d*une importance toute particuli^re. 

3. Fondation et entretien d'observatoires sismiques dans tous les pays qui demand- 
ent des subventions k T Association. 

4. OrjEanisation d*un Bureau central pour la centralisation, IVtude, le groupement 
et la publication des rapports envoy^ par les diff^rents pays. 

§ 2. Sont Membres de T Association tous les Etats qui y ont d^lar6 leur adh^on. 
1/ admission dans TAsHoi'iation a lieu sur demande adress^ au president de la 
commission i)ermanente. • 

§ 3. liCS organes de I'Assticiation sont: 

1. L' Assemble j^'U^rale, 

2. IjA Commission permanente, 

3. Ive Bureau central. 

§ 4. L' Assemble g^ncrale se compose des d^l^gu^ officiels des Etats, membres de 
rAsMH^iation. 

Cha(|ue Etat de T Association, represents par un ou par plusieurs dSl^u^, n'a 
qu'une seule voix deiil)erative. 

L* Assemble gSn^rale se rSunit au moins tous les quatre ans. Elle est convoqu^e 
par le Pr^siclent de la Commission permanente et avec I'assentiment de celle-si. 

Les nismologues qui sont en rapports rSguliers avec leur Bureau national peuvent, 
sur leur demande, ^tre invites par celui-ci k assister ^ TAssemblSe gSnerale. Us 
seront consitiSrSs comme membres extraordinaires de T Assemble et n^auront qu'une 
voix consultative. 

Ont en outre acct's k 1' AssemblSe genSrale les personnes qui sont invitees par le 
President de la Commission permanente. 

J 5. La Commission permanente se compose du Directeur du Bureau central et des 
dSl<'»gu68 nommSs par les Etats, membres de 1' Association. 

(yhaque Etat ne pent designer qu*un dSli^iS. 

IjA Commission permanente Slit dans son sein le President, le Vice-pr^aident et le 
Secretaire general. 

La fonction de President de la Commission permanente et celle de Directeur du 
Bureau central ne peuvent pas ctre simultanSment remplies par la m^me personne. 

La Commission permanente proc^de k I'expedition de ces affaires courantes ou 
dans des stances ou par correspondance, au grS des besoins. Elle Stablit son 
Rt^lement. 

J 6. Le Secretaire general presente k chaque Assembiee genSrale un rapport sur les 
travaux et la situation de 1' Association. 

I^ Directeur du Bureau central prSsente un rapport embrassant tout le champ 
d'activite de ce Bureau. 

§ 7. Ije si^ge du Bureau central est fixS par P AssemblSe gSnerale; il ne pourra ^tre 
change qu'd Tunanimite des voix de PAssembiee generale. 

Le Bureau central recueille les rapports foumis par les differents pays, il en donne 
des resumes generaux, qui seront publies dans des revues serai-periodiques. 

§ 8. Les Etats faisant partie de T Association s'engagent k communiquer au Bureau 
central de P Association les rSsultats des observations et des experiences faites dans 
leur pays et recueillies par leur Bureau national. 

§ 9. Les Etats, membres de P Association, versentleurs parts contributivesannuelles 
au Bureau central de T Association. Le montant de ces versements est fixe d*apr& 
le nombre de la population de ces Etats. 

Les sommes versees par les differents Etats sont employees: 

1. Pour les frais de publication et d' administration; 

2. Pour Pindemnite du Secretaire general; 
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3. Poar des sabventions k des rechercbee d*une importance tout particuli^re. 

4. Pour Tentretien des obeervatoiree sismologiques fondes par 1' Association. 

La repartition des sommes affect^ k ces diff^rents postes se fait par la CommisBion 
permanente. 

The following announcements were made: 

That the Academy was represented by C. R. Van Hise and E. H. 
Moore at the installation of Edmund J. James, LL. D., as president 
of the Northwestern University in October, 1902; and by Edgar F. 
Smith at the installation of Joseph Swaim, LL. D., as president of 
Swarthmore College on November 15, 1902. 

Mr. Newcomb was appointed a delegate to represent the Academy 
at the centennary of the birth of Abel, the Norwegian mathematician, 
held at Christiania the 6th of September, 1902. 

The president reported that he had delivered the gold medal awarded 
to Sir William Huggins by the trustees of the Draper fund. 

Before announcing the final adjournment of the session, President 
Agassiz expressed to President Remsen the appreciation and thanks 
of the members for the hospitality extended by the Johns Hopkins 
University. 
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CONSTITUTION AND RULES OF THE NATIONAL ACADEMY OF 

SCIENCES. 

As amended and adopted April 17, 1872, and further amended April 20, 1875; April 
21, 1881; April 19, 1882; April 18, 1883; April 19, 1888; April 18, 1895; April 20, 
1899. 

PREAMBLE. 

Empowered by the act of incorporation enacted by Congress, and 
approved by the President of the United States on the 3d day of 
March, A. D. 1863, and in conformity with the amendment to said act, 
approved July 14, 1870, the National Academy of Sciences adopts the 
following amended constitution and rules: 

Abticle I.— of members. 

Sec. 1. The Academy shall consist of members, honorary members, 
and foreign associates. Members must be citizens of the United States. 

Sec. 2. Members who, from age or inability to attend the sessions 
of the Academy, wish to resign the duties of active membership, may, 
at their own request, be transferred to the roll of honorary members 
by a vote of the Academy. 

Sec. 3. The Academy may elect fifty foreign associates. 

Sec. 4. Honorary members and foreign associates shall have the 
privilege of attending the meetings and of reading and communicating 
papers to the Academy, but shall take no part in its business, shall not 
be subject to its assessments, and shall be entitled to a copy of the 
publications of the Academy. 

Article II.— OF THE OFFICERS. 

Sec. 1. The officers of the Academy shall be a president, a vice- 
president, a foreign secretary, a home secretary, and a treasurer, all 
of whom shall be elected for a term of six years, by a majority of votes 
present, at the first stated session after the expiration of the current 
terms, provided that existing officers retain their places until their suc- 
cessors are elected. In case of a vacancy, the election for six years 
shall be held in the same manner at the session when such vacancy 
occurs, or at the next stated session thereafter, as the Academy may 
direct, A vacancy in the office of treasurer or home secretary may, 
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however, be filled by appointment of the president of the Academy 
antil the next stated session of the Academy. 

Sec. 2. The oflScers of tlie Academy, together with six members to 
be elected by the Academy at the first stated session in each year, 
shall constitute a council for the transaction of such business as may 
be assigned to them by the constitution or the Academy. 

Sec. 3. The president of the Academy, or in case of his absence or 
inability to act the vice-president, shall preside at the meetings of the 
Amdemy and of the council; shall name all committees except such as 
are otherwise especially provided for; shall refer investigations required 
by the Government of the United States to members especially conver- 
sant with the subjects and report thereon to the Academy at its sessions 
next ensuing; and, with the council, shall direct the general business 
of the Academy. 

It shall be competent for the president, in special cases, to call in 
the aid, upon committees, of experts or men of special attainments 
not members of the Academy. 

Sec. 4. The foreign and home secretaries shall conduct the corre- 
spondence proper to their respective departments, advising with the 
president and council in cases of doubt, and reporting their action to 
the Academy at one of the stated sessions in each year. 

It shall be the duty of the home secretary to give notice to the mem- 
bers of the place and time of all meetings, of all nominations for mem- 
bership, and of ail proposed amendments to the constitution. 

The minutes of each session shall be duly engrossed before the next 
stated session, under the direction of the home secretary. 

Sec. 5. The treasurer shall attend to all receipts and disbursements 
of the Academy, giving such bond and furnishing such vouchers as the 
council may require. He shall collect all dues from members, and keep 
a set of books showing a full account of receipts and disbursements. 
He shall present a general report at the April session. He shall be 
the custodian of the corporate seal of the Academy. 

Article III.— OF THE MEETINGS. 

Sec. 1. The Academy shall hold one stated session in each year, in 
the city of Washington, on the third Tuesday in April, and another 
may be held at such place and time as the council shall determine. 

Special sessions of the Academy may be called, by order of eight 
members of the council, at such place and time as may be designated 
in the call. 

Scientific sessions of the Academy may be held at times and places 
to be designated by a majority of the council. 

Sec. 2. The names of the members present at each daily meeting 
shall be recorded in the minutes, and the members present at any 
meeting shall constitute a quorum for the transaction of business. 
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Sec. 3. Scientific meetings of the Academy, unless otherwise ordered 
by a majority of the members present, shall be open to the public; those 
for the transaction of business, closed. 

Sec. 4. The stated meetings of the council shall be held during the 
stated or special sessions of the Academy. Special sessions may be 
convened at the call of the president and two members of the council, 
or of four members of the council. 

Sec. 5. No member who has not paid his dues shall take part in the 
business of the Academy. 

AKncLE IV.-OF ELECTIONS AND RESIGNATIONS. 

Sec. 1. All elections shall be by ballot, and each election shall be 
held separately unless otherwise ordered by this constitution. 

Sec. 2. The time for holding an election of officers shall be fixed by 
the Academy at least one day before the election is held. 

Sec. 3. llie six additional members of the council shall be elected, 
on any day after the first of the first stated session in each year, by 
each voter inscribing six names on his ballot, and those six who have 
received more votes than any others shall be declared elected. If two 
or more names have received the lowest number of votes that would 
elect, additional balloting shall be had for as many members as remain 
each time to be elected until the number is full. 

The term of the members so elected shall commence at the close of 
the session at which they are elected and continue until the close of the 
first stated session in the next year. 

Sec. 4. Nominations of members may be made in writing, sighed by 
any five members of the Academy, at any stated session, to be voted on 
at the next stated session held in Washington, and each nomination 
shall, at the time of election, be accompanied by a written list of the 
original works of the nominee. 

Sec. 5. The Academy shall be divided into six standing committees. 
In this classification a member who is eminent in more than one sub- 
ject may be assigned to a corresponding number of committees. The 
classification shall be the following: 

1. Mathematics and Astronomy. 

2. Physics and Engineering. 

3. Chemistry. 

4. Geology and Paleontology. 

5. Biology. 

6. Anthropology. 

In nominating for membership in the Academy, a statement must 
be made as to the subject or subjects in which the person nominated is 
eminent. Every nomination must be submitted, through the secretary, 
to all the members of the committee or comEdittees representing the 
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subject or Hubjects in which the person nominated is stated to be emi- 
nent; and in order that his name may be brought before the Academy 
for election he must receive the votes of a majority of the members of 
the committee or committees to which his name has been referred. 

Elections for membership shall be held in the following manner: 
Each member may inscribe on a ballot not more than five names of 
nominees selected from the list. Absent members may send such bal- 
lots to the home secretary. From the seven names receiving the 
highest number of votes in this preference ballot the members present 
may proceed to elect new members in the following manner: At each 
ballot each member present may vote for not exceeding three persons, 
and the person receiving the highest number of votes shall be declared 
elected, provided that he receive two- thirds of the votes cast and that 
his name appear on not less than twenty ballots; and provided further, 
that the number of members of the Academy be not already one hun- 
dred or over, in which case to be declared to be elected he must receive 
four-fifths of the votes cast, and his name must appear on at least 
twenty-five ballots. 

Should several candidates have the same minimum number of votes 
on the preference list, the requisite number for completing the list shall 
be selected from them by a two-thirds vote of the members present. 

Election of members shall be held only at the regular stated session 
of each year held in Washington, and not more than five members 
shall be elected at that session. 

Before and during elections a discussion of the merits of nominees 
will be in order. 

The election of members may be suspended at any time by a majority 
vote of the members present. 

Sec. 6. Every member elect shall accept his membership, person- 
ally or in writing, before the close of the next stated session after the 
date of his election. Otherwise, on proof that the secretary has for- 
mally notified him of his election, his name shall not be entered on 
the roll of members. 

Sec. 7. Foreign associates may be nominated by a conmiittee of five 
members, to be appointed for that purpose by the president and elected 
at any stated session by a two-thirds vote of the members present. The 
election shall be had by each member indicating on a ballot those 
names for which he votes, and those nominees whose names appear on 
two-thirds of the ballots shall be declared elected. 

Sec. 8. A diploma, with the corporate seal of the Academy and the 
signatures of the officers, shall be sent by the appropriate secretary to 
each member on his acceptance of his membership, and to foreign asso- 
ciates on their election. 

Sec. 9. Resignations shall be addressed to the president and acted 
on by the Academy, 
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Sec. 10. Whenever a member has not paid his dues for four succes- 
sive years, the treasurer shall report the fact to the council, which may 
report the case to the Academy with the recommendation that the per- 
son thus in arrears be declared to have forfeited his membership. If 
this recommendation be approved by two-thirds of the members pres- 
ent, the said person shall no longer be a member of the Academy and 
his name shall be dropped from the roll. 

Abticlb v.— of SCIENTIFIC COMMUNICATIONS, PUBLICATIONS, AND 

REPORTS. 

Sec. 1. Communications on scientific subjects shall be read at scien- 
tific meetings of the Academy, and papers by any member may be 
read by the author or by any other member, notice of the same having 
been previously given to the secretary. 

Sec. 2. Any membei of the Academy may read a paper from a person 
who is not a member, and shall not be considered responsible for the 
facts or opinions expressed by the author, but shall be held responsible 
for the propriety of the paper. 

Persons who are not members may read papers on invitation of the 
president, with the advice of the council. 

Sec. 3. The Academy may provide for the publication, under the 
direction of the council, of proceedings, memoirs, and reports. 

Sec. 4. Propositions for investigations or reports by the Academy 
shall be submitted to the council for approval, except those requested 
by the Government of the United States, which shall be acted on by 
the president, who will in such cases report their results to the Govern- 
ment as soon as obtained, and to the Academy at its next following 
stated session. 

Sec. 5. The advice of the Academy shall be at all times at the dis- 
position of the Government upon any matter of science or art within 
its scope. 

Sec. 6. An annual report to be presented to Congress shall be pre- 
pared by the president, and before its presentation submitted by him, 
first to the council, and afterwards to the Academy, atone of the stated 
sessions. 

Sec. 7. Medals and prizes may be established, and the means of 
bestowing them accepted by the Academy, upon the recommendation 
of the council, by whom all the necessary arrangements for their estab- 
lishment and award shall be made. 

Bequests and trusts having for their object the advancement of sci- 
ence may also be accepted and administered by the Academy. 

Abticlb VI.— OF THE PROPERTY OF THE ACADEMY. 

Sec. 1. All investments shall be made by the treasurer, in the cor- 
porate name of the Academy, in stocks of the United States, or, with 
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the approval of the council, in State bonds or first-mortgage bonds on 
real estate. The treasurer shall have authority, with the approval of 
the council, to sell and transfer any United States bonds held by him 
in the corporate name of the Academy. 

Sec. 2. No contract shall be binding upon the Academy which has 
not been first approved by the council. 

Sec. 3. The assessments required for the support of the Academy 
shall be fixed by the Academy on the reconmiendation of the council. 

Akhcle VII.— of ADDITIONS AND AMENDMENTS. 

Additions and amendments to the constitution shall be made only 
at a stated session of the Academy. Notice of a proposition for such 
a change must be given at a stated session, and shall be referred to the 
council, which may amend the proposition, and shall report thereon to 
the Academy. Its report shall be considered by the Academy in com- 
mittee of the whole for amendment. 

The proposition as amended, if adopted in committee of the whole, 
shall be voted on at the next stated session, and if it receive two- 
thirds of the votes cast it shall be declared adopted. 

Absent members may send their votes on pending changes in the 
constitution to the home secretary in writing, and such votes shall be 
counted as if the members were present. 
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I. In the absence of any oflScer a member shall be chosen to perform 
his duties temporarily, by a plurality of viva voce votes, upon open 
nominations. 

n. On the first day of each stated session, immediately after calling 
the roll of members, a recording secretary shall be elected, by a plu- 
rality of members present, to assist the home secretary in keeping the 
records of the session. 

in. The accounts of the treasurer shall be referred to an auditing 
committee of three members, to be appointed by the president at the 
meeting at which the accounts are presented, which committee shall 
report before the close of that session, and shall then be discharged. 

The bonds, securities, and other property owned or held in trust by 
the Academy shall be inspected and verified by a committee to be 
annually appointed by the president. The report of this committee 
shall be presented to the Academy at its first stated session in each 
year and referred with the accounts to the auditing committee. 

IV. A committee of arrangements, consisting of five members, shall 
be appointed by the president for each stated session of the Academy. 
This committee shall meet not less than two weeks previous to each 
session. It shall be in session during the meetings to make arrange- 
ments for the reception of the members, to arrange the business of 
each day, and, in general, to attend to all business and scientific 
arrangements. 

It shall be the duty of the committee of arrangements tb ascertain 
the length of time required for reading the several memoirs presented 
and, when it appears advisable, to recommend a limit of time to be 
occupied in their discussion. 

V. At the meetings the order of business shall be as follows: 

1. Chair taken by the president, or, in his absence, by the vice- 
president. 

2. Roll of members called by home secretary. 

3. Minutes of the preceding meeting read and approved. 

4. Stated business. 

5. Reports of president, secretaries, treasurer, and committees. 

6. Business from council. 
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7. Other buHincHs. 

8. On the last day of the sension the rough minutes of that day's 
profoedingH are to he read for correction. 

VI. The rules of order of the Academy shall be those of the Senate 
of the United States, unless suspended by unanimous consent. 

VII. Unless otherwise ordered by the Academy, the scientific meet- 
ings at the April session shall be held in the afternoon, the mornings 
l>eing reserved for business. 

VIII. The death of members shall be announced by the president on 
the last day of any session, when a member shall be selected by the 
president to furnish a biographical notice of the deceased at the next 
staUnl session. If such notice be not then furnished, another member 
may be selected by the president in place of the first, and so on until 
the duty is performed. 

IX. The secretaries will receive memoirs at any time, and report 
the date of their reception at the next session; but no memoir shall be 
published unless it has been read before the Academy. 

X. Memoirs shall date, in the records of the Academy, from the 
date of their presentation to the Academy, and the order of their pre- 
sentation shall be so arranged by the secretary that, so far as may be 
convenient, those upon kindred topics shall follow one another. 

XI. Papers from persons not members read before the Academy 
and intended for publication shall be referred at the meeting at which 
they are read to a committee of members competent to judge whether 
the paper is worthy of publication. Such committee shall report to 
the Academy as early as practicable, and not later than the next stated 
session. 

XII. The annual report of the Academy may be accompanied by 
a memorial to Congress in regard to such investigations and other 
subjects as may be deemed advisable, recommending appropriations 
therefor when necessary. 

XIII. The proper secretary shall acknowledge all donations made 
to the Academy, and shall report them at the next stated session. 

XIV. The books, apparatus, archives, and other collections of the 
Academy shall be deposited in some safe place in the city of Wash- 
ington. A list of the articles so deposited shall be kept by the home 
secretary, who is authorized to employ a clerk to take charge of them. 

XV. A stamp corresponding to the corporate seal of the Academy 
shall be kept by the secretaries, who shall be responsible for the due 
marking of ail books and other objects to which it is applicable. 

Labels or other proper marks of similar device shall be placed upon 
objects not admitting of the stamp. 

XVI. The treasurer is authorized to defray, when approved by the 
president, all the proper expenses of committees appointed to make 
scientific investigations at the request of Departments of the Govem- 
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ment, and in each case to look to the Department requesting the 
investigation for reimbursement to the Academy. 

XVn. Nominations for membership should state the full name, 
residence, the official position, and the special scientific studies of the 
candidate. A form of nomination shall be prepared by the home 
secretary. 

XVin. At least sixty days before the election the members signing 
the nomination should furnish the home secretary with a sufficient 
number of printed copies of a list of the more important original 
works of the nominee to enable the secretary to furnish a copy to each 
member of the Academy. 

XIX. Ballots for election of members may be sent by sealing them 
up in a blank envelope, and inclosing this in another, across the back 
of which is written the name of the sender, and which is addressed to 
the home secretary; such envelopes will be opened only by the tellers. 

XX. All discussions as to the claims and qualifications of nominees 
at meetings of the Academy will be held strictly confidential, and 
remarks and criticisms then made may be communicated to no person 
who was not a member of the Academy at the time of the discussion. 

XXI. Any rule of the Academy may be amended, suspended, or 
repealed, on the written motion of any two members, signed by them, 
and presented at a stated session of the Academy, provided the same 
shall be approved by a majority of the members present. 

By a resolution adopted January 12, 1864, the president is ex officio 
a member of all government committees of the Academy. 
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OBGANIZATION OF THE ACADEMY, 1903-4. 

Expiration of term. 

Agassiz, Alexander, President April, 1907. 

Remsen, Ira, Vice-President April, 1909. 

Newcomb, Simon, Foreign Secretary April, 1909. 

Hague, Arnold, Home Secretary April, 1907. 

Emmons, S. F., Treasurer April, 1908. 

ADDITIONAL MEMBERS OF COUNCIL, 1903-4. 

Billings, J. S. Hale, George E. 

BowDiTCH, H. P. Walcott, C. D. 

Brush, G. J. Welch, W. H. 

COMMITTEES OF THE ACADEMY. 

On nominations of new members. 

1. Mathematics and Astronomy. 2. Physics and Engineering — Continued. 

Abbe, C. Bell, A. G. 

Boss, L. COMSTOCK, C. B. 

Campbell, W. W. Hastings, C. S. 

Chandler, S. C. Langley, S. P. 

CoMSTocK, G. C. Mendenhall, T. C. 

Davidson, G. Michelson, A. A. 

Elkin, W. L. Morley, E. W. 

Hall, A. Nichols, E. L. 

Hale, G. E. Pickering, E. C. 

Hill, G. W. Sellers, W. 

Holden, E. 8. Trowbridge, J. 

Langley, S. P. Webster, A. G. 

Moore, E. H. Woodward, R. S. 

Newcomb, S. Wright, A. W. 
Peirce, C. S. 3. Chemistry. 

Pickering, E. C. Barker, G. F. 

Woodward, R. S. Brush, G. J. 

Young, C. A. Chandler, C. F. 

2. Physics and Engineering. Chittenden, R. H. 

Abbe, C. Crafts, J. M. 

Abbott, H. L. Dana, E. S. 

Barker, G. F. Gibbs, W. 

Barus, C. Gooch, F. a. 
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CX)MMITTEES OF THE ACADEMY-Oontinued. 
On fwnunationM of new memben — Continaed. 



Chemistry — Continiied. 

HiLOA&D, E. W. 

Jackson, C. L. 

Johnson, S. W. 

Michael, A. 

MORLBY, E. W. 

Pentold, S. L. 

Reuben, I. 

R1CHARD8, T. W. 

Smith, E. F. 

Wells, H. L. 
Geology and Paleontology. 

aoasbiz, a. 

Becker, G. F. 

Bebcher, C. E. 

Chamberlin, T. C. 

Ball, W. H. 

DCTTON, C. E, 

Emmons, S. F. 

Gilbert, G. K. 

Hague, Arnold. 

OSBORN, H. F. 

Packard, A. S. 

Penfield, S. L. 

Pumpelly, R. 

Van Hise, C. R. 

Walcott, C. D. 

White, C. A. 
Biology. 

Agassiz, A. 

Allen, J. A. 

Bowditch, H. p. 

Brewer, W. H. 

Brooks, W. K. 

Chittenden, R. H. 



Biology — Oontinaed. 
Dall, W. H. 
Farlow, W. G. 
Gnx, T. N. 
Goodale, G. L. 
Mark, E. L. 

IfERRIAM, C. H. 
MiNOT, C. S. 

Morse, E. S. 
OSBORN, H. F. 
Packard, A. S. 
Prudden, T. M. 
Putnam, F. W. 
Sargent, C. S. 
scudder, s. h. 
Smith, S. I. 
Trelease, W. 
Verrill, a. E. 
Walcott, C. D. 
Welch, W. H. 
White, C. A. 
Whitman, C. O. 
Wilson, E. B. 
Wood, H. C. 
Anthropology. 
Billings, J. S. 
Boas,F. 

CattelL) J. McK. 
James, Wm. 

MiNOT, C. S. 

Mitchell, S. W. 
Morse, E. S. 
Peirce, C. S. 
Putnam, F. W. 
Welch, W. H, 



On WeightSj Measures, and Coinage, 

Mendbnhall, T. C.y Chairman, Peirce, C. S. 

Michelson, a. a. Sellers, Wm. 

NeWCOMB, S. CoJfSTOCK, C. B. 

Young, C. A. 
On the Election of Foreign Associates. 

Remsen, Ira, Chairman. Mitchell, S. W. 

Brush, G. J. Newcomb, S. 

On Publication, 
The President. The Home Sbcrbtary, 

C. D. Walcott. 
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TRUST FUNDS. 

Board of Direction of the Bache Fund, 

[1879. residual esUte. $47,500.] 

Chandlsb, S. C, Chairman, Bowditch, H. P. 

Rembsn, Iba. 

Board of Trustees of the Watson Fund, 

[1893. residual estate, $18,666.88.J 

Newoomb, S., Chairman, Elkik, W. L. 

Boss, L. 

The Henry Draper Fund. 

[1885, $6,000.] 



PiCKERiNQ, E. C, Chairman. 
Newcomb, S. 

MiCHEUBON, A. A. 

The J. Lawrence Smith Fund. 

[1885, $8,000.] 

Bbush, G. J., Chairman. 
jyiOBLEY, E. W. 

Remsen, Iba. 

T?ie Benjamin Apthorp OouM Fund. 

[1897, $20,000.] 

Hall, Asaph, Chairman. 

Boss, Lewis. 

The Barnard Medal. 



Tbowbbidoe, J. 
Weight, A. W. 



Johnson, S. W. 
pumpelly, r. 



Chandleb, S. C. 



Billings, J. 8., Chairman. 
Bowditch, H. P. 
Chandleb, S. C. 

The Wolcott Gibhs Fund. 

[1893, $2,673.17.] 

Jackson, C. L., Chairman. 



Jackson, C. L. 
Newcomb, S. 
Sellebs, Wm. 



Remsbn, Iba. 



Dbown, T. M. 

TTie Joseph Henry Fund. 

The sum of $40,000 was contributed by Fairman Rogers, Joseph Patterson, George 
W. Childs, and others, as an expression of their respect and esteem for Prof. Joseph 
Henry. This amount was deposited with the Pennsylvania Company for the Insur- 
ance of Lives and Granting Annuities in Trust, with authorization to collect the 
income thereon and to pay over the same to Prof. Joseph Henry during his natural 
life, and after his death to his wife and daughters, and after the death of the last 
survivor to " deliver the said fimd and the securities in which it shall then be 
invested to the National Academy of Sciences, to be thenceforward forever held in 
trust under the name and title of the * Joseph Henry Fund,' '' 
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MEMBEBS OF THE NATIONAIi ACADEMY OF SCIENCES, 

JANUABT 2, 1904. 

Date of 
electioii. 

Abbe, Cleveland 2017 I st. NW., Washington, D. C. 1879 

Abbot, Henry L., U.S. A '33 Berkeley st , Cambridge^ Mass. 1872 

A0A88IZ, Alexander Cambridge, Mass. 1866 

Allen, J. Asaph American Museum, New York City. 1876 

Barker, George F 3909 Locust st., Philadelphia, Pa. 1876 

Baruh, Carl Brovm University, Providence, R. I. 1892 

Becker, George F U. S. Geological Survey, Wa^shington, D. C. 1901 

Beech ER, Charles K Yale University Museum, Neiv Haven, Conn. 1899 

Bell, A. Graham 1331 Connecticut ave. , Washington, I). C. 1883 

Billings, John 8., U. S. A 32 E. Thirty-first st.. New York City. 1883 

Boas, Franz 123 W. Eighty-second st. , New York City. 1900 

Boss, Lewis Dudley Obsen^atory, Albany, N. Y. 1889 

BowDiTCH, Henry P Hansard Medical School, Boston, Mass. 1887 

Brewer, William H 4^8 Orange st, New Haven, Conn. 1880 

Brooks, W. K Johns Hopkins University, Baltimore, Md. 1884 

Brush, George J 14 Trumbull st., New Haven, Conn. 1868 

Campbell, William W Lick Obsenmtory, Mt. Hamilton, California. 1902 

Cattell, James McK Garrison, N. Y. 1901 

Chamberlin, Thomas C University of Chicago, Chicago, lU. 1903 

Chandler, Charles F Columbia University, New York City. 1874 

Chandler, Seth C 16 Craigie st. , Cambridge, Ma^. 1888 

Chittenden, Russell H New Haven, Conn. 1890 

Comstock, Cyrus B., U. S. A 124 E. Tiventy-seventh st.. New York City. 1884 

CoMSTOCK, George C Washburn Observatory, Madison, Wis. 1899 

Crafts, James M 88 Marlborough st. , Boston, Mass. 1872 

Dall, William H Smilhsonion Institution, Washington, D. C. 1897 

Dana, Edward S Yale University, New Haven, Conn. 1884 

Davidson, George , 2221 Washington st. , San Francisco, Cat. 1874 

DuTTON, Clarence E. , U. S. A Englefivood, N. J. 1884 

Elkin, William L Yale University Observatory, New Haven, Conn. 1895 

Emmons, Samuel F U. S. Geological Survey, Washington, D. C. 1892 

Farlow, W. G Harvard University, Cambridge, Ma^. 1879 

Gibbs, Wolcott Newport, R. I. 

Gilbert, Grove K U. S. Geological Survey, Washington, D. C. 1883 

Gill, Theodore N Smitfisonian Institution, Washington, D. C. 1873 

GoocH, Frank A : Yale University, New Haven, Conn. 1897 

Good ale, George L Harvard University, Cambridge, Ma^. 1890 

Hague, Arnold U. S. Geological Survey, Washington, D. C. 1885 

Hale, George E Yerkes Observatory, Williams Bay, Wis. 1902 

Hall, Asaph Norfolk, Conn. 1875 

Hastings, Charles S Yale University, Neu) Haven, Conn. 1889 

Hilgard, Eugene W University of California, Berkeley, Cat. 1872 

Hill, George W West Nyack, N. Y. 1874 

H olden, Edward S U. S. Military Academy, West Point, N Y. 1885 

Jackson, Charles L 6 Boylston Hall, Cambridge, Mass. 1883 

James, William 95 Irving st., Cambridge, Mass. 1903 

Johnson, Samuel W 64 Trumbull st. , New Haven, Conn. 1866 

Langley, Samuel P Smithsonian Institution, Washington, D. C. 1876 

Mark, Edward L 109 Irving St., Cambridge, Mass. 1903 

Mendenhall, Thomas C Worcester, Mass. 1887 
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Date of 
election. 

Merriam, C. H.vrt Defxirtmrut of A^jriatlhtrf^ Wxjshin^ou, D, C. 1902 

Michael, Arthur Tiiris 0>//«va, J/<ia«. 1889 

MiCHELSOx, Albert A Unhersity of ChiavjiK Chfca<jfK IIL 1888 

MiNOT, Charles S Hanyird Mfdical *S(7»(k>/, Bck^Ioh^ J/<i.'«n\ 1897 

Mitchell, S. Weir 15:^4 Wafnnt si., PhUtuhlpfmu P't. 18ti5 

Moore, Eliakim H Cuirersittt of Vhicdgo, Chittufo. /:/. liH)l 

MoRLEY, Edward W ^e.^S EttrfUi fitr., Clnrlami, (thii*. 1897 

Morse, Edward S P. O. Boa- :^S, SaUm, J/ox.n\ 1876 

Newcomb, Simon, U. S. N 16^0 P st. Air., Wasinuijion, D. C 1869 

Nichols, Edward L Cornell VnhtTsittf^ Ithaca, A\ 1*. 1901 

OsBORN, H. F American Mu^ettm of Natural History^ Xew Yorl: Citu. 1900 

Packard, A. S ^o Angell st.^ PnnUfence, i?. /. 1872 

Peirce, Charles S Milfonl, i\i. 1876 

Penfield, S. L Yale VnirersUy, A>«- Havetu Conn. 1900 

PiCKERiXG, Edward C Oftsertxttorpj Cambridge j yfass. 1873 

Prudden, T. Mitchell Cftlumhia Vniverifityy Xew York City. 1901 

PuMPELLY, Raphael Gihbit are. , Xewport, B. J. 1872 

Putnam, Frederick AV Peahody Museamy Cambridge, }fa{is. 1885 

Remsen, Ira Johns Hopkins University y Baltimore, Md. 1882 

Richards, Theodore W Hart-ard University^ Cambridge, Mats. 1899 

Sargent, Charles S Arnold Arboreinm, Jamaica Plain, Mass. 1895 

Scudder, Samtel H Cambridge, }fass. 1877 

Sellers, William lSi9 Vine st. , Philadelphia, Pa. 1873 

Smith, Edgar F University of Pennsylvania, Philadelphia, Pa. 1899 

Smith, Sidney' I Yale University, New Haven, Conn. 1884 

Trelease, Wm Missouri Botanical Garden, aSY. Louis, Mo. 1^02 

Trowbridge, John Harvard University, Cambridge, Mass. 1878 

Van Hise, C. R University of Wisconsin, Madi.^'on, Wis. 1902 

Verrill, a. E Yale University, Xew Ifaven, Conn. 1872 

Walcott, Charles D U. aS. Geological Survey, Washington, I). C. 1896 

Webster, Arthur G Clark University, Worcester, Mass. 1903 

Welch, William H 9S5 St. Paul st., Baltimore, Md. 1895 

Wells, Horace L Yale IhiiverMty, Xeiv Haven, Conn. 1903 

White, Charles A S30 T st. XW., Washington, I). C. 1889 

Whitman, Charles O University of Chicago, Chicago, III. 1895 

Wilson, Edmund B Columbia University, New York City. 1899 

Wood, Horatio C 1925 Chestnut st. , Philadelphia, Pa. 1879 

Woodward, Robert S Columbia University, New York City. 1896 

Wright, Arthur W Yale University, New Haven, Conn. 1881 

Young, Charles A Princeton University, Princeton, X. J. 1872 

dj:ceased members. 



Date of 
election. 



Date of 
death. 



AOASSiz, Louis* Dee. 14,1873 

Alexander, J. H.* I Mar. 2,1867 

Alexander, Stephen* ' June 25,1883 

Bache, Alexander Dallas * ' Feb. 14, 1867 

Baird, Spencer F.* I 1864 Aug. 19,1887 

Barnard, F. A. P i Apr. 27,1889 

Barnard, J. G.*..... I May 14,1882 

* Biogrraphical notices have been presented of those designated by an asterisk. 

S. Doc. 73 3 



Digitized by VjOOQ IC 



84 REPORT OF THE NATIONAL ACADEMY OF SCIENCES, 

DECEASED MEMBERS— Continued. 



Date of I 
election. ' 



Date of 
death. 



Bartlett, W. H. C 

BROWN-SSgi ARI>, CHARLE8 E.* . 

Casey, Thomar L.* 

Caswell, Alexis* 

Chauvenet, William * 

Clarke, Henry James* 

Coffin, James H.* 

Coffin, J. H. €.* 

Cook, George U.* 

Cooke, Josiah P.* 

Cope, Edward D.* 

CouES, Elliott 

Dalton, J. C* 



1872 



1887 
1872 
1872 
1877 
1864 



Dana, James D 

Oavis, Charles H.* 

Draper, Henry* 

Draper, John W.* 

Eads, James B.* 

Enoelman, George* 

Ferrel, William * 

Frazer, John Fries* 

Gabb, William M.* 

Genth, F. a.* 

GiBBS, Josiah Willard 

GiLUss, James Melville*. 

Goode, G. Brown * 

Gould, Augustus A.* 

Gould, Benjamin A 

Gray, Asa* 

GuYOT, Arnold* 

Hadley, James* 

Haldeman, S. S.* 

Hall, James 

Hayden, F. v.* 



1877 
1877 
1872 



1868 



1876 
1872 
1879 



1872 
1876 



1873 



Henry, Joseph * 

HiLOARD, Julius E.* . . . 

Hill, Henry B 

Hitchcock, Edward* . 

holbbook, j. e.* 

Hubbard, J. 8.* 



1883 



1868 



Humphreys, A. A.* 

Hunt, T. Sterry 

Hyatt, Alpheus 

Keeler, J. E 

King, Clarence * 

KlRKLAND, JARED P.* - . 

Lane, J. Homer* 

Le Conte, John * 

Le Conte, John L.* 

Le Conte, Joseph 

Lea, Matthew Carey * 

Leidy, Joseph 

Lesley, J. Peter 

Lesquereux, Leo * 



1873 
1875 
1900 
1876 
1865 
1872 
1878 




1864 



Feb. 

Apr. 

Mar. 

Jan. 

Dec. 

July 

Jan. 

Jan. 

Sept. 

Sept. 

-Apr. 

Dec. 

Feb. 

Apr. 

Feb. 

Nov. 

Jan. 

Mar. 

Feb. 

Sept. 

Oct. 

May 

Feb. 

Apr. 

Feb. 

Sept. 

Sept. 

Nov. 

Jan. 

Feb. 

Aug. 

Sept. 

Aug. 

Dec. 

May 

May 

Apr. 

Feb 

Sept. 

Aug. 

Nov. 

Feb. 

Jan. 

Aug. 

Dec. 

Dec. 

May 

Apr. 

Nov. 

July 

Mar. 

Apr. 

June 

Oct. 



11, 1893 

2,1894 

25,1896 

8,1887 

13,1870 

1,1873 

6,1873 

8,1890 

22,1889 

3,1894 

12,1897 

25,1899 

2,1889 

14,1895 

14,1877 

20,1882 

4,1882 

8,1887 

4,1884 

18,1891 

12,1872 

30,1878 

2,1893 

28,1903 

9,1865 

6,1896 

15,1866 

27,1896 

30,1888 

8,1884 

1,1864 

20,1880 

8,1898 

22,1887 

13, 1878 

8,1891 

6,1903 

27,1864 

8,1871 

16,1863 

28,1888 

12,1892 

16,1902 

12,1900 

24, 1901 

10,1877 

3,1880 

29,1891 

15,1883 

6,1901 

15,1897 

80,1891 

3,190S 

25.1889 



* Biographical notices have been presented of those designated by an asterisk. 
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LONGSTEETH, MiERS F. 

LOOMIS, Elias* 

LovEEiNG, Joseph 

Lyman, Theodoee* .. 

Mahan, D. H.* 

Marsh, G. P.* 



Marsh, O. C 

Mayee, Alfeed M 

Mayo-Smith, Richmond . 
Meek, F. B.* 



Meigs, M. C* 

Mitchell, Heney 

Morgan, Lewis H.* 

Morton, Henry 

Newbeery, J. S.* 

Newton, H. A.* 

Newton, John* 

Norton, William A.* 

Oliver, James E.* 

Peters, C. H. F 

Pourtales, L F.* 

Powell, John W 

RoDGERS, John 

Rogers, Fairman 

Rogers, Robert E 

Rogers, Wm. A.* 

Rogers, William B.* 

Rood, Ogden N 

Rowland, Henry A.* 

RUTHERPURD, LeWIS M.*. . 

Saxton, Josebh* , 

ScHOTT, Charles A 

Silliman, Benj., Sr.* 

SiLLiMAN, Benj. , Jr 

Smith, J. Lawrence* . . ». , 

Stimpson, William* 

Strong, Theodore* , 

Sullivant, W. S.* 

ToRREY, John* , 

Totten, J. G.* 



Trowbridge, William P.*. 

Trumbull, James H 

Tuckerman, Edward* 

Walker, Francis A.* 

Warren, G. K.* 

Watson, James C* 

Watson, Sereno* 

WiNLOCK, Joseph* 

Woodward, J. J.* 

Worthen, a. H.* 

Wyman, Jeffries * 



Date of 
election. 



1873 
1873 
1872 



1866 
1874 
1872 
1890 
1869 
1865 
1885 
1876 
1874 



1876 
1873 
1872 
1876 
1873 
1880 



1885 



1885 
1881 



1872 



1872 
1868 



1882 



1872 
1872 
1868 
1878 
1876 
1868 
1889 



1873 
1872 



Date of 
death. 



Dec. 

Aug. 

Jan. 

Sept. 

Sept. 

July 

Mar. 

July 

Nov. 

Dec. 

Jan. 

Dec. 

Dec. 

May 

Dec. 

Aug. 

May 

Sept. 

Mar. 

July 

July 

Sept. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

May 

Oct. 

July 

Nov. 

Jan 

Oct 

May 

Feb. 

Apr. 

Mar. 

Apr. 

Aug. 

Aug. 

Mar. 

Jan. 

Aug. 

Nov. 

Mar. 

June 

Aug. 

May 

Sept. 



27. 1891 
16, 1889 
18,1892 
10, 1897 
16, 1871 
23,1882 
18, 1899 
13,1897 
11, 1901 
21,1877 

2,1892 
1,1902 
14,1881 
9,1902 
7,1892 
1,1896 
1,1895 
21,1883 
27,1895 
18,1890 
19,1880 
23,1902 
5,1882 
23,1900 
7,1884 
1,1898 
30, 1882 
12,1902 
16,19C1 
30,1892 
26, 1873 
31,1901 
24,1864 
14,1886 
12,1883 
26, 1873 
1,1869 
30, 1873 
10, 1873 
22,1864 

12. 1892 
5,1897 

15, 1886 
5, 1897 
8,1882 

23,1880 
9, 1892 

11, 1875 

17,1884 
6,1888 
4, 1874 



* Biographical notices have been presented of those designated by an asterisk. 
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I^TTEB FBOM THE PBESIDEKT OF THE NATIONAL ACADEMY 
OF SCIENCES SUBMITTING A BEPOBT OF THE OPERATIONS OF 
THE NATIONAL ACADEMY OF SCIENCES FOB THE PAST YEAB, 
1904. 



National Academy of Sciences, 

Office of the President, 
Washington^ D. (?., February 20, 1905, 
Sir: In conformity with the requirements of the act of incorpora- 
tion, approved March 3, 1863, I have the honor to submit herewith a 
report of the operations of the National Academy of Sciences for the 
past year. 

Very respectfully, 

Alexander Agassiz* 
The President of the Senate. 

3 
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ACT OF INCOBFOBATION AND AMENDMENTS. 

AN ACT To incorporate the National Academy of Sciences. 

Be it enacted hy the Senate and House of Representatives of the United 
States of America in Congress assen Med ^ That Louis Agassiz, Massa- 
chusetts; J. H. Alexander, Maryland; S. Alexander, New Jersey; A. D. 
Bache, at large; F. A. P. Barnard, at large; J. G. Barnard, United 
States Army, Massachusetts; W. H. C. Bartlett, United States Military 
Academy, Missouri; U. A. Boy den, Massachusetts; Alexis Caswell, 
Rhode Island; William Chauvenet, Missouri; J. H. C. Coffin, United 
States Naval Academy, Maine; J. A. Dahlgren, United States Navy, 
Pennsylvania; J. D. Dana, Connecticut; Charles H. Davis, United 
States Navy, Massachusetts; George Engelmann, Saint Louis, Mo.; 
J. F. Frazer, Pennsylvania; Wolcott Gibbs, New York; J. M. Gilliss, 
United States Navy, District of Columbia; A. A. Gould, Massachusetts; 
B. A. Gould, Massachusetts; Asa Gray, Massachusetts; A. Guyot, New 
Jersey; James Hall, New York; Joseph Henry, at large; J. E. Hilgard, 
at large, Illinois; Edward Hitchcock, Massachusetts; J. S. Hubbard, 
United States Naval Observatory, Connecticut; A. A. Humphreys, 
United States Army, Pennsylvania; J. L. Le Conte, United States Army, 
Pennsylvania; J. Leidy, Pennsylvania; J. P. Lesley, Pennsylvania; 
M. F. Longstreth, Pennsylvania; D. H. Mahan, United States Military 
Academy, Virginia; J. S. Newberry, Ohio; H. A. Newton, Connecticut; 
Benjamin Peirce, Massachusetts; John Rodgers, United States Navy, 
Indiana; Fairman Rogers, Pennsylvania; R. E. Rogers, Pennsylvania; 
W. B. Rogers, Massachusetts; L. M. Rutherfurd, New York; Joseph 
Saxton, at large; Benjamin Silliman, Connecticut; Benjamin Silliman, 
junior, Connecticut; Theodore Strong, New Jersey; John Torrey, New 
York; J. G. Totten, United States Army, Connecticut; Joseph Win- 
lock, United States Nautical Almanac, Kentucky; Jeffries Wyman, 
Massachusetts; J. D. Whitney, California; their associates and suc- 
cessors duly chosen, are hereby incorporated, constituted, and declared 
to be a body corporate, by the name of the National Academy of 
Sciences. 

Sec. 2. And le it further enacted^ That the National Academy of 
Sciences shall consist of not more than fifty ordinary members, and 
the said corporation hereby constituted shall have power to make its 
own organization, including its constitution, by-laws, and rules and 
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6 ACT OF INCORPORATION. 

regulations; to fill all vacancies created by death, resignation, or other- 
wise; to provide for the election of foreign and domestic members, 
the division into classes, and all other matters needful or usual in such 
institution, and to report the same to Congress. 

Sec. 3. Arid he it further enacted^ That the National Academy of 
Sciences shall hold an annual meeting at such place in the United States 
as may be designated, and the Academy shall, whenever called upon 
by any Department of the Government, investigate, examine, experi- 
ment, and report upon any subject of science or art, the actual expense 
of such investigations, examinations, experiments, and reports to be 
paid from appropriations which may be made for the purpose, but the 
Academy shall receive no compensation whatever for any services to 
the Government of the United States. 

Approved, March 3, 1863. 

AN ACT To amend the act to incorporate the National Academy of Sciences. 

Be it enactedhy the Senate and House of Representatives of the United 
States of America hi Congress a^senthled^ That the act to incorporate 
the National Academy of Sciences, approved March third, eighteen 
hundred and sixty-three, be, aud the same is hereby, so amended as to 
remove the limitation of the number of ordinary members of said 
Academy as provided in said act. 

Approved, July 14, 1870. 

Department of State, June 10^ 1882. 
True copies. 

^ Sevellon a. Brown, 

Chief Clerk. 

AN ACT To authorize the National Aciidemy of Sciences to receive and hold trust 
funds for the promotion of science, and for other purposes. 

Be it enacted hy the Sen ate and House of Representatives of the United 
States of America in Congress asse7nh/ed^ That the National Academy 
of Sciences, incorporated by the act of Congress approved March third, 
eighteen hundred and sixt^^-three, and its several supplements, be, and 
the same is hereby, authorized and empowered to receive bequests and 
donations and hold the same in tinist, to be applied by the said Acad- 
emy in aid of scientific investigations and according to the will of the 
donors. 

Approved, June 20, 1884. 

Department of State, June 2^^ I884. 
A true copy. 

Sevellon A. Brow^n, 

Chief Clerk. 
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SESSIONS OF THE NATIONAL ACADEMY. 

During the year 1904 the Academy held three sessions. The first 
was the regular annual session held at Washington April 19 to 21, 
inclusive; the second, a scientific session held at New York November 
15 and 16; the third, a special session held at New York November 16 
for the tranaction of business. 

ANNUAL MEETING. 

The session was held at the U. S. National Museum, Washington, 
with the president, Mr. Alexander Agassiz, in the chair. 

The following members were present during the session: Messrs. 
Abbot, Agassiz, Allen, Barker, Becker, Bell, Billings, Boss, Bowditch, 
Brooks, Brush, Chandler (C. F.), Chittenden, Crafts, Dall, Dutton, 
Emmons, Farlow, Gilbei-t^ Gill, Hague, Hale, Langley, Merriam, 
Mitchell, Morse, Newcomb, Nichols, Osborn, Peirce, Remsen, Trow- 
bridge, Walcott, Webster, Welch, Wells, White, Wood, and Woodward. 

REPORT OF THE HOME SECRETARY. 

The President of the National Academy of Sciences: 

I have the honor to present herewith the annual report of the home 
secretary of the National Academy of Sciences for the year ending 
April 18, 1904. 

The annual report of the president of the Academy for 1903 was 
transmitted to Congress January 2, 1904, through Senator Wetmore, 
of Rhode Island, chairman of the Committee on the Library. The 
usual edition of 500 copies was received from the Public Printer Feb- 
ruary 18. About 200 copies of the report have been distributed, 
including those sent to members of the Academy, our foreign associ- 
ates, and the libraries on the exchange list. 

Biographical memoirs of Augustus A. Gould, by Jeffreys Wyman 
and W. H. Dall; Henry A. Rowland, by Thomas C. Mendenhall; Theo- 
dore Lyman, by H. P. Bowditch; Matthew Carey Lea, by George F. 
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Barker; Francis A. Walker, by John S. Billings; John Gross Barnard, 
by Henry L. Abbot; and James Eidward Keeler, by Charles S. Hast- 
ings, have been printed during the past year. It requires only two or 
three more memoirs to complete the volume, and it is hoped that the 
fifth volume of such biographical memoirs will be issued during the 
coming year. 

At the time of the last annual meeting there were 87 names on the 
active membership list of the Academy. Five new members were 
elected at that meeting. During the year three of our colleagues have 
been removed by death: Charles E. Beecher, Josiah W. Gibbs, and 
J. Peter Lesley. The present membership list is 89. One of our for- 
eign associates, Karl Alfred Ritter von Zittel, also died during the 
year. There are at present 34 foreign associates. 
Very respectfully, 

Arnold Hague, Home Secretary, 

April 18, 1904. 



report of the treasurer. 

Washington, D. C, Api^l 19^ WOJ/.. 
The President of the National Academy of Sciences. 

Sir: I have the honor to transmit herewith my financial report as 
treasurer of the National Academy of Sciences for the year ending 
April 19, 1904: 



Income. 


General 
fund. 


Bache 
fund. 


Watson 
fund. 


Draper 
fund. 


Smith 
fund. 


Gould 
fund. 


Em- 
mons 
and Gill, 
trustees. 


Biiild- 
fund. 


Balance brought for- 
ward: 
Cash 


$1, 511. 60 

2,500.00 

270. 77 

450.00 


^,331.69 
1,000.00 
2,058.85 


$1,585.61 
2, 993. 71 
1,100.43 


$1,172.67 


$579.13 

1,496,57 

353.20 


$1,024.26 

1,000.00 

881.00 


$602.11 


S66.95 


Invested income .... 


1,500.00 

50.00 67.50 


Interest 


368.20 


Members' tax 




Appropriation returned. 


465.85 
























Total 


4, 732. 37 


5,856.39 


5,679.75 


1,540.87 


2,428.90 


2,905.16 


652.11 jl,634.45 


Disbursed 


941.78 


3,030.33 


983.00 


418. 71 

1,000.00 

122. 16 


214.83 


1,248.31 


176.46 


1.33 


Transferred to capital 
fund 




Balance: 

Cash 


290.59 
3,500.00 


a 826. 06 
2,000.00 


1, 703. 04 
2, 993. 71 


6 717.50 
1,496.57 


c 656. 95 
1,000.00 


475.65 


133. 12 


Invested income 


1,500.00 








Total 


4, 732. 37 


5, 856. 39 


5, 679. 75 


1,540.87 


2,428.90 


2,905.26 


652. 11 


1,C34.45 







Outstanding obligations: a $126. 6 $300. c$250. 

Very respectfully, 



S. F. Emmons, Tre<miret\ 
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The treasurer's report was referred to an auditing committee con- 
sisting of Messrs. Gill and Dall, who after due examination reported 
as follows: 

The committee appointed to audit the accounts of the treasurer 
hereby certifies that it has examined the statements of expenditures, 
receipts, and balances, and finds them to correspond to the vouchers 
and accounts of the treasurer. 

Theo. N. Gell. 
Wm. H. Dall. 
report of trust funds. 

REPORT OF THE BOARD OF DIRECTORS OF THE BACHE FUND FOR THE 
ACADEMY YEAR 1903-4. 

The board of directors of the Bache fund herewith present, as a 
matter of courtesy to the Academy, the following statement: 

Before giving an account of their operations since the last stated 
meeting, it may be of interest to present a summary covering a series 
of years past in a form which will give a perspicuous idea of the gen- 
eral nature of the operation of the fund and the manner in which its 
income has been bestowed. 

Abstract of operations from January i, 1897 ^ to date of last report, April, 190S, 

Cash balance, January 1, 1897 $3,297.31 

Deduct outstanding obligations, consisting of grants made, but 

not yet paid 1,252.00 

Difference, or actually available balance $2,045.31 

Add net income received from January 1, 1897, to April, 1903 13, 396. 53 

15, 441. 84 
Appropriations granted during same period for — 

Geological and biological researches $7, 200. 00 

• Physical and chemical researches 4,800.00 

Astronomical researches 4,050.00 

Total 16,050.00 

Deduct various unused amounts returned to the fund 1, 939. 85 

Net cost to the fund of these researches 14, 110. 15 

Difference between this amount and the above total of cash 1, 331. 69 

which is the available balance April, 1903. This amount is smaller by 
$1,000 than the cash balance shown by the treasurer's account of the 
same date in the Academy report for 1903. The difference is repre- 
sented by the outstanding obligation for the Chittenden grant of 
$1,000, made April 2, 1903, and included in the board's statement of 
last year, and since paid. 

In this connection it may be well to note that the cash balances 
shown by the treasurer's reports do not, and can not in general, rep- 
resent or be interpreted as balances available for appropriations, with- 
S. Doc. 178, 58-3 — -2 
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out taking into account appropriations actually made, but for which 
warrants have not yet come to the treasurer's hands, or those whose 
payment has been deferred for the convenience of the applicants or of 
the board. Nor can they take account of unfinished business pertain- 
ing to contemplated appropriations. In the above case, for example, 
while the treasurer's books showed an apparently unused baljrtice of 
$2,331.69, or a little over a year's income, this was subject to a lien of 
$1,000 actually appropriated, as well as for pending grants of $1,450 
for which warrants were to be drawn within a month, so that there 
was in fact an over appropriation for which the directors had to pro- 
vide by splitting their drafts into deferred partial payments, in order 
not to overdraw their account or to leave a convenient working balance. 

It will be observed by the above account of income and outgo that 
during the i)eriod in question the board awarded grants in excess 
of its receipts })v the sum of $2,653.47, and that the excess of net 
expenditure over income was $713.62. This is gratifying, as showing 
a healthy activity in the operation of the endowment. 

Sinc^ the period covered by the above statement — i. e., since April, 
1903 — the board has made the following additional appropriations. 

Approirriations for the Academy year 190S-4. 
1903. 

May 11. To Charles L. Doolittle, for investigations of variations of latitude, 
aberration and allied problems, with reflex zenith tube and zenith 
telescope $1,000 

May 18. To H. C. Wood, for a study of physiological effects of Apocynum 

cannabinum 250 

May 20. To Harry W. Morse, for investigation of luminescence of crystals... 200 

June 8. To W. K. Brooks, for investigation of Salpa and other Pelagic 

tunicates 500 

June 30. To Theodore Lyman, for measurement of wave lengths in ultra 

violet region 200 

1904. 

Jan. 21. To A. S. Packard, to complete drawings for Part II of Monograph 

on Bombycine Moths 200 

Feb. 28. To Wallace C. Sabine, for investigation of the propagation of lumi- 
nescence in the electric spark 250 

Mar. 14. To Theodore Lyman, for measurement of the Schumann short wave 
lengths, and investigation of their absorption in air (second appro- 
priation ) 150 

Mar. 17. To W. T. Porter, for investigation of stimulation of muscle by high- 
frequency electric currents 300 

Total appropriations for the Academy year 1903-4 3, 05O 

The board has received from R. H. Chittenden the sum of $465.85, 
being an unused balance of appropriation made him March 30, 1897. 

Including the above appropriations, the total amount of grants in 
aid of scientific research since the institution of the Bache fund, in 1871, 
is $74,793.97; deducting the unused balances returned of $4,347.68, 
the net amount expended is $70,446.29, 
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The distribution according to the various branches of science is 
shown in the following table: 



Object, 



Biology 

Geology and geophysics . 
Physics and chemistry . . 

Astrophysics 

Astronomy 



Total. 



Number. 



Granted. 



$15,850.00 
12,260.00 
20,333.97 
12,675.00 
13,675.00 



74,793.97 



Returned, 



$2,073.02 
914.66 



1,360.00 



4,347.68 



Net cost. 



$13,776.98 
12,260.00 
19,419.31 
12,675.00 
12,315.00 



70,446.29 



Respectfully submitted. 



April 13, 1904. 



S. C. Chandler, 
h. p. bowditch. 
Ira. Remsen. 



BEPORT OF THE DIRECTORS OF THE BENJAMIN APTHORP GOULD FUND 
FOR THE ACADEMY YEAR 1903-4. 

The directors of the Benjamin Apthorp Gould fund present the 
following report. 

The following appropriations have been made since the last stated 
meeting of the Academy, April, 1903: 

1903. 

May 13. To Charles L. Doolittle, for investigation, with reflex zenith-tube 
and zenith-telescope, of variation of latitudes, aberration and 
allied problems $1,000.00 

June 15. To Paul S. Yendell, to close the account of appropriation of De- 
cember 5, 1900 ($225), of which he has refunded $63.45, 
January 21, 1902, making the actual sum expended for this 

account, net, $173.85 12.30 

190^. 

Mar. 18. To H. A. Peck, for definitive computation of cometary orbit 100. 00 

Following is a summary of the operation of the fund since its foun- 
dation in November, 1897: 

Receipts of net income from November, 1897, to April, 1903 $4, 440. 81 

Add estimated accrued income for year 1903-4, say 900. 00 

5, 340. 81 
Total Expended for scientific investigation, as shown by the 
several reports of the directors to date, including outstand- 
ing obligations $4, 378. 85 

Income invested as a sinking fund, toward meeting an addi- 
tional, deferred, and contingent grant of $2,500, reported on 

pagellof the Academy's report of 1902 1,000.00 

5, 378. 85 

Excess of appropriations made over income, to date 38. 04 

Respectfully submitted. ^^^^^ jj^^ 

Lewis Boss. 

SeTH C, CHAJJDXiER, 
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REPORT OF THE WATSON TRUSTEES. 

Under the arrangement already reported to the Academy, the work 
of preparing tables of the Watson asteroids has been carried on under 
direction of Prof. A. O. Leuschner, of the University of California. 
The latter has two computers working under his direction, and he 
reports a satisfactory rate of progress. The general perturbations of 
all the asteroids discovered by James C. Watson are substantially 
completed, with the exception of Aethra, which was observed only 
during the opposition at which it was discovered, and has never been 
recognized since. To all appearance this asteroid will have to be left 
out of the present consideration. 

There is still arl available balance of income of $1,295.04, which, 
with the accruing income, will enable the work to be carried on through 
at least the present year. The principal work which now remains to 
l)e done is to tabulate the perturbations, compare the results with 
observations, and correct the elements. 

Respectfully submitted. 

Simon NEwcoi^rB, 
Chairman Watson Trustees, 

REPORT OF THE HENRY DRAPER COMMITTEE, 1903-4. 

The fifth clause of the deed of gift by Mrs. Henry Draper, estab- 
lishing the Henry Draper fund, is as follows: 

Fifth. In trust, that if at any time or times the interest and income of the said 
trust fund of $6,000 shall exceed the amount necessary for the striking of said medal 
and the care of the said die and of the fund, such surplus over and above the sum 
or sums so required for the purposes of the trust as hereinbefore recited and set forth 
shall be used in such manner as shall be selected by said National Academy of 
Sciences, in aid of investigation and work in astronomical physics to be made and 
carried on by a citizen or citizens of the United States of America. 

In a letter dated June 22, 1903, Mrs. Draper writes: 

With reference to the Henry Draper medal fund of the National Academy of 
Sciences, my desire is that the income thereof, above what is required to pronde 
the Draper medals, should be allowed to accumulate and should be added to the 
principal until the latter amounts to $10,000. Thereafter any excess of income of 
this fund over and above that needed for the purchase of medals I should be willing 
to have used, under the direction of the Academy, for purposes of research in the 
line for which the fund was originally given. 

It is therefore recommended by the committee that no appropria- 
tions be made for research, but that the excess of income be added to 
the principal. 

Edward C. Pickering, Chmrmom* 
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The Academy, on recommendation of the council, adopted the fol- 
lowing resolution: 

Resolvedy That the treasurer be instructed to reserve the income of the Draper fund 
not required for the giving of the Draper medal and invest it until the original fund 
amounts to ten thousand dollars; provided that in a case of exceptional importance, 
the trustees of the Draper fund be instructeil to bring the application for a grant 
before the Academy. 

ELECTIONS. 

Messrs. Billings, Bowditch, Brush, Hale, Walcott, and Welch, were 
elected members of the council. 

Messrs. William T. Councilman, William Morris Davis, John Ulric 
Nef , and William Fogg Osgood, were elected members of the Academy. 

The following-named gentlemen were elected foreign associates of 
the Academy: Messrs. Ludwig Boltzmann, of Vienna; George H. 
Darwin, of Cambridge; Paul Ehrlich, of Frankf urt-am-Main ; Emil 
Fischer, of Berlin; William Huggins and William Ramsay, of Lon- 
don; H. Rosenbusch, of Heidelberg, and Hugo de Vries of Amsterdam. 

DEATHS. 

The Academy lost only one member during the year 1904, Mr. 
Charles Emerson Beecher, who died on the 14th of February. 

Karl Alfred Ritter von Zittel, a foreign associate, died January 5, 
1904. 

INTERNATIONAL ASSOCIATION OF ACADEMIES. 

The International Association of Academies, of which the National 
Academy of Sciences is a constituent member, met in London May 
25—27, 1904. Our Academy was represented b}^ one of its foreign 
members. Sir Archibald Geikie, F. R. S. The object of this associa- 
tion is to promote cooperation among the leading scientific organiza- 
tions of the world and to suggest and support lines of research in 
subjects of international importance. 

Among the subjects to which attention was especially directed at 
the meeting was the proposed work of the International Seismological 
Association, in which it is hoped that the United States will be 
represented. 

LIST OF PAPERS PRESENTED AT THE APRIL SESSION. 

On Fluorescence Spectra. E. L. Nichols and Ernest Merritt. 

Spectra of Gas at High Temperatures. John Trowbridge. 

Short Wave-Lengths of Light. Theodore Lyman. (Presented by 
John Trowbridge.) 

Spectra produced by the Wehnelt Interrupter. H. W. Morse. 
(Presented by John Trowbridge.) 

Note on Radioactivity and Autoluminescence. George F. Barker. 
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A Double Sus[x»nsion Apparatus for determining the Acceleration 
of (f ravity. K. S. Woodward. 

The CompreHsibility of the Earth V Mass required by the Laplacian 
Law of Density Distribution. R. S. Woodward. 

The Disposition of Rainfall in the Basin of the Chagres. Henry L. 
Ablx)t. 

Surface Friction of the Air at Speeds below 40 Feet a Second. A. F. 
Zahm. (Introduced by A. Graham Bell.) 

Physiological E<^onomy in Nutrition, with Special Reference to the 
Minimal Proteid Requirement of the Healthy Man. A Preliminary 
Report. R. II. Chittenden. 

Recent Palieontological Discoveries by the American Museum 
Exploring Parties. Henry F. Osborn. 

Reclassification of the Reptilia. Henry F. Osborn. 

Position of the Limbs in the Sauropoda. W. D. Matthew. (Sub- 
mittexl by Henry F. Osl>orn.) 

A Preliminary Report upon Apocynum c*annabinum. Horatio C. 
Wood, jr. (Presented by Horatio C. Wood.) 

Biographical Memoir of James Hadley. Arthur T. Hadley. (Pre- 
sented by the Home Secretary.) 

Biographical Memoir of Henry Barker Hill. Charles L. Jackson. 

The Multi-nippled Sheep of Beinn Bhreagh. Alexander Graham 
Bell. 

Application of New Statistical Methods to the Question of the 
Causes Influencing Sex. Simon Newcomb. 

Note on the Simplest Possible Branch of Mathematics. C. S. Peirce. 

The president announced the appointment of Messrs. Gilbert and 
Hale to reprenent the Academy at the fiftieth anniversary of the 
founding of the University of Wisconsin. 

The president announced that Sir Archibald Geikie and E. Ray Lan- 
kester, foreign associates of the Academy, had been appointed to rep- 
resent the Academy at the meeting of the International Association of 
Academies May 24, 1904; also that the Royal Academy of Sciences of 
Madrid had been admitted to membership in the International Asso- 
ciation of Academies. 

PRESENTATION OF THE DRAPER MEDAL. 

The Henry Draper medal was presented to Mr. George E. Hale at the 
New Willard Hotel, Washington, on Wednesday evening, April 20, 
1904. Upon this occasion the following statement was read giving the 
reasons for this award: 

To THE National Academy of Sciences: 

The work of Professor Hale may be divided into four classes: Investigations of 
solar phenomena, studies of stellar spectra, editing the Astrophysical Journal, and 
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the executive work involved in the direction of the Yerkes Obeervatory. In 1868, 
it was shown by Janssen an<l Loi*kyer, independently, that solar protnberancee 
might be observed when the sun was not eclipsed. The method employed was to 
allow an image of the edge of the sun's disk to fall upon the slit of a spectroscope, 
and thus obtain the spectrum of this region only. If the image of a protuberance 
fell upon the slit, so large a portion of its light was monochromatic that the hydrogen 
line C appeared as a bright line in the corresponding jwrtion of the spectrum. If 
now the slit was widene<l, the form of the protuberance became visible. By placing 
a second slit so as to cut off all pi)rtions of the spei'trum except that of the line to be 
studied, replacing the eyepiece by a photographic plate, and gi\ing similar motions 
to the latter and to the image of the sun on the slit we have the spectroheliograph. 
The principal credit must be given to Professor Hale for the independent invention 
of this instrument, for excellence in the plans of its mechanical construction, for 
skill in its use, and for the final result'^ obtaineil with it, although as almost always 
happens, a portion of the cre<lit must be given to other astronomers who were pur- 
suing the same line of work. With this instrument we may therefore analyze the 
light of any object, obtaining a series of photographs which show the relative pro- 
|K>rtion of rays of each different wave length in its different i)arts. When the sun is 
the object ol)served we obtain widely different result^ for the protuberances, faculje, , 
and spots. The extent and character of the different portions is thus shown far 
better than would be poh r>le in an ordinary photograph. 

Professor Hale has shown the same skill in invention, construction, and applica- 
tion in the other portions of his work. The problem of photographing the spet^tra 
of stars of the third and fourth tyi>es is one of unusual difficulty. Owing to the red 
color of these stars they onlinarily produce but little impression upon the photo- 
graphic plate. By the great light-collecting power of the 40-inch refractor, and the 
use of isochromatic plates. Professor Hale succeeded in photographing the spei'tra of 
these stars with a large disj>ersion. He was thus able to classify them and to show 
the resemblances of the spectra of stars of these two classes. This is the more 
remarkable since visually or with a small dispersion the spectra appear very unlike. 

During the years 1893, 1894, and 1895 l^rofessor Hale edited the astrophysical por- 
tion of Astronomy and Astrophysirs. In January, 1896, he establisheil the Astro- 
physical Journal, associating with him the leading astrophysicists of the world as 
assistant editors. With the lilMral support of the l^niversity of Chic^o he has 
made this journal a nearly complete comj)endium of the work done in astrophysics 
during the last nine years. 

The manifold duties of the director of a great observatory may not be appreciated 
by one who sees only the results. To attain sucxiess goml judgment, patience, skill, 
and knowledge of a great variety of subjects are required. For the establishment, 
erection of buildings, construction of instruments, selection of officers, general plan 
of work, and assignment of duties, a vast amount of time and energy is required 
before the actual scientific work begins. Those who avail themselves of these facili- 
ties may fail to remember that but for the director none of these appliances would 
have been at their disposal. It is unnecessary to enumerate the researches carried 
on and in progress at the Yerkes Observatory, and how much astronomy would have 
lost but for its liberal endowment and skillful direction. 

The reasons enumerated .above show why the Henry Draper medal has been 
awarded to Prof. George Ellery Hale. 
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AUTUMN MBBTINQ OF THE ACADEMY. 

SCIENTIFIO SESSION. 
[ Held in New York November 16 and 16, 1904.] 

A scientific session for the reading of papers having been called by 
the council, the Academy met in Havemeyer Hall of Columbia Uni- 
versity, New York City, November 16 and 16, 1904. 

Vice-President Kemsen presided at the sessions, and the following 
members were in attendance: Messrs. Billings, Boas, Boss, Bowditch, 
Brewer, Brooks, Cattell, Chandler (C. F.), Chittenden, Comstock 
(C. B.), Dutton, Emmons, Hague, Hastings, Mitchell, Morle}^ Morse, 
Newcomb, Peirce, Pentield, Prudden, Remsen, Verrill, Walcott, Web- 
ster, Wells, and Woodward. 

The following papers were presented: 

Biographical Memoir of Charles Emerson Beecher. W. H. Dall. 

On the AflSnities of the Pelagic Tunicates. W. K. Brooks. 

The Life History of Turrltopsw. W. K. Brooks and S. Rittenhouse. 

Phoronis architecta; Its Anatomy, Life History, and Branching 
Habits. W. K. Brooks and R. P. Cowles. 

On the Electrical Resistance of a Vacuum. John Trowbridge. 

Psychic Associations in Primitive Culture. Franz Boas. 

Time Electriciii Impulses. M. I. Pupin. (Introduced by R. S. 
Woodward.) 

The Occurrence of Maxima and Minima of Atmospheric Nucleation 
in Approximate Coincidence with the Winter and Summer Solstices, 
respectively. C. Barus. 

The System of Magnetic Forces Causing the Secular Variation of 
the Earth's Magnetism. L. A. Bauer. (Introduced by R. S. Wood- 
ward.) 

The Influence of Low Proteid Metabolism on the Formation and 
Excretion of Uric Acid in Man. Russell H. Chittenden. 

Note on the Theory of Experiments to Detect the Second Power of 
the Aberration of Light. Edward W. Morley. 

Report of a Repetition of the Michelson-Morley Experiment on the 
Drift of the Earth through the Luminiferous Ether. Edward W. 
Morley. 

On Topical Geometry. C. S. Peirce. 

An Experimental Demonstration of the Formation of Centrosomes 
de novo. N. Yatsu. (Presented by E. B. Wilson.) 

An Analysis of the Phenomena of Organic Polarity. T. H. Morgan. 
(Introduced by E. B. Wilson.) , 

Experiments on Prelocalization in the Annelid Ovum. E. B. Wilson. 

The Absolute Value of the Acceleration of Gravity Determined by 
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the Eing-Pendulum Method. C. E. Meodenhall. (Presented by E. S. 
Woodward.) 

The Double Suspension Pendulum for Measurfng the Acceleration 
of Gravity. E. S. Woodward. • 

Biographical Memoir of Eobert Empie Rogers. Edgar F. Smith. 

A Determination of the Dispersive Power of the Human Eye. 
Charles S. Hastings. 

The Air in the New York Subway. Charles F. Chandler. 

The Genus Claytonia: Morphological and Anatomical Studies. Theo. 
Holm. (Introduced by George L. Goodale.) 

BUSINESS MEETING. 

[New York, November 16, 1904.] 

A business meeting of the Academy was held November 16, with 
the vice-president, Mr. Ira Remsen, in the chair. 

PRELIMINARY REPORT FROM THE COMMITTEE ON SOLAR RESEARCH. 

The President and Council of the National Academy of Sci- 
ences. 

Gentlemen: We have the honor to report that immediately after' 
the appointment of the committee by the Academy, plans were made 
to secure the aid of various societies in Europe and America for the 
purpose of preparing a general scheme of cooperation in solar research. 
The societies were invited to appoint committees on solar research, 
and to send delegates to a conference, which we decided to hold in 
September at St. Louis, on the occasion of the International Congress 
of Arts and Sciences. Some societies had already adjourned for the 
summer when the invitations were received, and therefore could not 
comply with our request. Nevertheless, the general response, was very 
satisfactory, and the meeting of delegates at St. Louis was a fairly 
representative one.^ 

We respectfully request the Academy to ask the approval by the 
International Association of Academies of the proposed plan of 
cooperation in solar research. It is desirable that such approval 
should be secured as soon as possible, in order that the work may be 
well organized before the sun-spot maximum, which may occur next 
year. 

It was the wish of the conference that all of the conunittees repre- 
senting societies should be standing committees, in order that the 
members may frequently discuss the various questions under consid- 
eration. We accordingly request that this committee be continued. 
Eespectf ully submitted. 

George E. Hale, Chairman, 

«The various papers read at the conference on solar research may be found in the 
Astrophysical Journal, Vols. XX-XXI, No. 5, December, 1904 and No. 1, January, 
1906. '' 

8. Doc. 178, 58-3 3 
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The following resolutions were adopted: 

Resolvedj That the National Academy of Sciences ask the approval by the Inter- 
national Association of Ac^emies of the proposed plan of cooperation in solar 
research, as set forth in the report of the committee having that matter in charge. 

Resolredj That the committee on solar research be made a standing committee of 
the Academy. 



REPORT OF THE COMMITTEE ON SOLAR RESEARCH OF THE 
NATIONAL ACADEMY OF SCIENCES. 

The committee on solar research respectfully submits the following 
report: 

The committee was appointed at the annual meeting in April, 1904, 
in accordance with the following resolution: 

liewlredy That a committee l)e appointed to consider the preparation of general 
plans for solar research and to cooperate with other committees and institutions in 
preparing plans in case such action appears to be advisable. 

As soon as possible after the annual meeting, a circular letter was 
sent to various academies and societies in Europe and the United 
States, requesting them to appoint committees on solar research, and 
to send delegates to an international conference, at which steps would 
be taken to perfect a plan of organization. It was recognized that no 
final action, respecting which the .opinions of solar physicists in gen- 
eral should be obtained, could be taken at this preliminary conference, 
the purpose of which was rather to prepare the way for definitive 
work at a later date. 

The minutes of the conference, which was held at St. Louis on Sep- 
tember 23, 1904, are appended to this report. The decisions of the 
conference have been communicated to the various academies and soci- 
eties, and* appointments of representatives of the various committees 
as members of the international committee have been made in a num- 
ber of cases. The committee on programme, appointed at St. Louis, 
is also at work. At the recommendation of the committee the follow- 
ing resolution was adopted at the business meeting of the Academy 
held in New York November 16, 1904: 

Resolved, That the National Academy of Sciences ask the approval of the Interna- 
tional Association of Academies of the proposed plan of cooperation in solar research, 
as set forth in the report by the committee having that matter in charge. 

This resolution and the report was referred to Prof. Simon A. New- 
comb, foreign secretary, for transmission to the International Associ- 
ation of Academies. A resolution making the committee on solar 
research one of the standing committees of the Academy was also 
adopted. 

It is expected that a second conference will be held in Europe in the 
autumn of 1905, and that a definite plan of cooperation in solar research 
will then be adopted. 
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The following table contains a list of committees, delegates to the 
St. Louis conference, and members of the international committee, 
hitherto appointed by various societies: 



Society. 


Committee. 


Delegates present 
at conference. 


Member of 

international 

committee. 


Royal Society of England 


Huggins, Christie, Lockyer, 
Schuster, Newall. 


Turner 








Royal Astronomical Society 


Turner, and others to be ap- 
poinlyed. 


do 








Astronomical Society of France. 


Deslandres dfi la Baume Pluvi- 


Poincar6 


Deslandres. 


nel, Guillaume, Flammarion. 






French Physical Society 


Poincar6, Fabry, P6rot, Des- 
landres. 


. ...do 










Ebert, Kayser, Kreusler, Lum- 
mer, Pringsheim, Runge, 




Kayser. 






Straubel, Wilsing. 






Amsterdam Academy of Sciences 


Kapteyn, Julius 


Kapteyn 




Society of Italian Spectroscopists 
Vienna Academy of Sciences 


Tacchini, Ricc6, Chistoni, Mas- 

cari. 
Hann, Weiss, von Lang, Exner. 






Boltzmann 




St. Petersburg Academy of 


B^lapolsky and others 


Backlund 


. 


Sciences. 








Subcommittee of International 




Rotch 




Meteorological Committee. 








Stockholm Academy of Sciences. 


Hasselberg, Dun^r, Angstrom.. 


Arrheniusa 




Astronomical and Astrophysical 


Frost, Abbot, Bauer, Jewell, 


Frost, Abbot, 


Abbot. 


Society of America. 


Perrine. 


Bauer, Jewell, 
Perrine. 




American Physical Society 


Ames, Crew, Lewis, Menden- 


Crew, Menden- 






hall, E. F. Nichols. 


hall. 




National Academy of Sciences. . . 


Hale, Campbell, Langley, Mich- 
elson. Young. 


Hale, Campbell .. 


Hale. 



a Acting unofficially. 



Respectfully submitted. 



George E. Hale. 
W. W. Campbell. 
S. P. Langley. 

A. A. MiCHELSON. 

C! A. Young. 



SUPPLEMENTARY PAPER — INTERNATIONAL COOPERATION IN SOLAR RESEARCH. 

[Minutes of the meeting of delegates to the conference on solar research, held in the hall of congresses, 

St. Louis, September 23, 1904.] 

As chairman of the committee on solar research of the National Academy of Sciences, 
which had issued the call for the conference, Prof. George E. Hale called the meet- 
ing to order and explained the purpose of the conference. After referring to pre- 
vious movements to secure cooperation in solar research, he emphasized the importance 
of eincouraging individual initiative, and urged that no less attention be paid to such 
encouragement than to the accomplishment of large pieces of routine work through 
cooperative effoit.« 

-»See Astrophysical Journal, December, 1904. 
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The following officers were then elected to serve for this meeting: President, 
Prof. (Jeorge E. Hale; vice-president, Prof. Henri Poincar^; recording secretary, 
Prof. C. D. Perrine. 

A motion that for this meeting the voting be by societies, and that each society be 
allowed one vote, was adopted. 

A motion was made and carrried that the chairman of each society's committee 
should cast the vote for that society. 

After some remarks by Professor Hale on coop^eration, the following motion was 
made by Professor Turner: 

That this meeting is in favor of the organization of a scheme of international 
cooperation in solar research which shall encourage individual initiative, provide 
suggestions for definite lines of work, and facilitate the collection of results for 
publication. 

This expression, after remarks by Professors Poincar^, Boltzmann, and Hale, was 
made the sense of the meeting. 

Professor Hale stated that in appointing its committee on solar research the 
National Academy of Sciences had given the committee authority to join the presi- 
dent and foreign secretary of the academy in presenting its plans for cooperation to 
the International Association of Academies. The opportunity now existed of secur- 
ing the views of the conference on this subject. 

After remarks by various delegates upon the relations of scientific societies among 
themselves and to the International Association of Academies, the following motion 
was made by Professor Poincari^: 

That the committee to ]:>e appointed at this meeting negotiate with the Academy 
of Sciences of Vienna with the view of obtaining the approval and the patronage of 
the International Association of Academies. 

This motion was seconded by Professor Boltzmann and adopted. 

A short discussion then ensued upon the fullness of the representation of interested 
individuals and societies in the preparation of plans for cooperation in solar research. 

Doctor Bauer moved that the subcommittee on terrrestrial magnetism and atmos- 
pheric electricity of the international meteorological committee be invited to appoint 
a committee to cooperate with the solar research committee. 

This motion was seconded by Mr. Rotch and adopted. 

Professor Turner moved that the Hungarian Academy of Sciences of Budapest also 
be invited to appoint a committee to cooperate with the solar research conamittee. 

This motion was seconded by Professor Frost and adopted. 

The following general motion was then made by Professor Poincar^ and adopted: 

That the international committee on solar research, to be appointed, be authorized 
to invite, at its discretion, societies and individuals which have been omitted, to 
cooperate. 

The subject of the formation of an international committee was then discussed. 

Professor Turner moved that each committee participating be invited to appoint a 
member to serve on the international committee. 

This motion was seconded by Professor Campbell and adopted. . 

Mr. Rotch, delegate of the subcommittee of the international meteorological com- 
mittee on the relationship between meteorological and 6olar phenomena, reported on 
the recent meeting of the subcommittee at Cambridge. At that meeting the invita- 
tion of the National Academy of Sciences to cooperate with the other committees 
was accepted. 

A short discussion followed on a provisional programme of observations, at the 
conclusion of which Professor Turner nominated the following gentlemen as a com- 
mittee to prepare a provisional programme, such committee to have power to add to 
its number at discretion: Prof. Geoi^ge E. Hale, Prof. Arthur Schuster, Prof. Svante 
Arrhenius. 
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Suggestions from M. Deslandres as to observations to be ondertaken; and the 
adoption of certain names of instruments and solar phenomena, were, at the sugges- 
tion of Professor Poincar^, referred to the committee on progranmie. . 

Following a discussion of routine measurements and computation, Professor Turner 
offered, on behalf of the Oxford University Observatory, to imderfake a portion of 
this work. 

A motion was therefore made by Mr. Abbot that the international committee 
enter into negotiations with the Oxford University Observatory with the view of 
providing for the measurement of plates and the re<luction of solar observations. 

This motion was seconded by Professor Campbell and adopted. 

The suggestion was made by Doctor Bauer that if visual magnetic observ^ations, 
esj)ecially magnetic observations at the eclipse of 1905, could be made at observa- 
tories with special instruments provitled for the purpose, it was practically certain 
that the reduction of such observations would be undertaken by the Carnegie 
Institution. 

A memoir on standards of wave length, prepared by MM. P^rot and Fabry on 
behalf of the Physical Society of France, was presented by Professor Poincar^. * 

A motion that standards of wave length should be determined from terrestrial 
instead of solar sources was referred for consideration to the international committee. 

Prqfessor Crew discussed the question of standards of wave length, and pointed 
out the necessity of replacing Rowland's standards by a new system. He also pre- 
sented a paper on this subject by Professor Kayser and a letter from Professor 
Michelson.« 

Mr. Jewell presented in abstract a paper on Rowland's standards. « 

A motion by Professor Poincar^ was then adopted referring these communications 
to the international committee. 

Owing to a lack of time for discussion the subject of total solar eclipses was referred 
to the international committee upon motion of Professor Campbell. 

Oxford and Meudon were suggested as places for the next meeting. The inter- 
national committee was empowered to decide both the place and time of meeting, on 
motion of Professor Frost, seconded by Professor Poincar^'. 

Upon motion of Professor Poincar^ the thanks of the conference were tendered 
to Professor Hale for his interest and activity in connection with the conference. 

The conference then adjourned. 

C. I). Perrine, RecoTiUng. Secretary. 



SCIENTIFIC SURVEYS OF THE PHILIPPINE ISLANDS. 

[Report of a committee appointed in pursuance of a request from the President of the United States.] 

National Academy of Sciences, 

N(yr\folk, Conn,^ Fehmary 1^, 1903. 
Sir: I have the honor to transmit to you herewith the report of the 
committee appointed, at your request, to consider and report upon 
the desirabilit}^ of instituting scientific explorations of the Philippine 
Islands and on the scope proper to such an undertaking. 
I am, sir, very respectfully, your obedient servant, 

Asaph Hall, 
Vice-President National Academy of Sciences, 
The President. 



«To be published in the December number of the Astrophysical Journal. 
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* White House, 
Washington, December 26^ 1902. 
My Dear Mr. Aoassiz: I should like much a report from the 
National Academy of Sciences on the desirability of instituting scien- 
tific explorations of the Philippine Islands and on the scope proper to 
such an undertaking. The National Academy is the oflScial scientific 
adviser of the Government, and I would like its cooperation in plan- 
ning a comprehensive investigation of the natural resources and natural 
history of the islands. It will of course rest with Congress to decide 
the extent to which such a plan can be carried through; but I should 
like, at any rate, to have a plan formulated and to do what I can to 
have it adopted. 

Sincerely yours, 

Theodore Roosevelt. 
Prof. Alexander Aoassiz, 

Preside) it of tJte National Academy, Carnbindge, Mass, 



National Academy of Sciences, 

Wa^kmgion, D, C, January H, 1903. 
Dear Sir: In response to a letter addressed by President Roosevelt 
to Mr. Agassiz, as president of the National Academy of Sciences, and 
in the absence of Mr. Agassiz from the country, Vice-President Hall 
has named the following committee to formulate a plan of organiza- 
tion as suggested by the President: William H. Brewer, chairman; 
George F. Becker, C. Hart Merriam, F. W. Putnam, R. S. Woodward. 
This committee was named after consultation with the members of 
the council living in Baltimore and Washington. 
Very respectfully, yours, 

Arnold Hague, Home Secretary. 
Mr. William H. Brewer, 

Yale University, New Haven, Conn. 



Report of the Committee. 

(1) need for c03iprehensive work. 

The committee has the honor to report as follows: 
The primary incentive to scientific exploration of the Philippine 
Islands, as of any other region, is a desire to promote the commercial 
and industrial welfare of the inhabitants, and this purpose should never 
be lost sight of. Experience shows that this end is best attained by a 
comprehensive investigation of facts and conditions undertaken in a 
broadly scientific spirit. Millions of dollars have been spent in search- 
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mg for coal in regions where the rocks are far older than the coal 
measures. It was the seemingly unpractical science of paleontology 
which put a stop to this waste and enabled geologists to outline the 
areas to which valuable coal fields are limited. So, too, antiseptic 
surgery is an application of recondite branches of botany and chemis- 
try. The vast benefits which the Agricultural Department and the 
Fish Conmiission have conferred upon our country are founded upon 
the untiring labors of zoologists. ^)otanLsts, and chemists whose sole 
purpose was to elucidate the truth; and long after Franklin took the 
first step in the science of electricity, economic applications of the 
knowledge acquired were almost undreamed of. In short, modem 
industrial devolopment is an outgrowth of pure science, and almost 
every discovery of science is ultimately turned to economic account. 
Hence it would be short-sighted not to extend to the Philippines the 
broad and generous spirit of research which animates the govern- 
mental scientific work of the United States. 

The main object to be sought in planning explorations of the Philip- 
pines is not to suggest new or unusual subjects of study or methods of 
study, but to provide against duplication of work, and to arrange for 
such cooperation between the oflScers engaged in different branches of 
the scientific surveys as will insure rapid, satisfai'tory, and economical 
progress in a noble contribution to human knowledge. 

Since the United States is engaged in the fii-st serious attempt to 
develop an Anglo-Saxon civilization in the Tropics, and among a non- 
Aryan people, it mav not l)e amiss to call attention to the effect on the 
enlightenment and culture of the Filipinos which systematically under- 
taken scientific surveys must inevit^iblv produce. Such explorations 
will be a practical lesson in the application and value of learning. 

(2) RESOURCES OF THE ISLANDS. 

The Philippine Islan^ds form an extreme portion of one of the most 
interesting areas in the world, viz, Malaysia. The archipelago lies 
along the edge of the great and permanent abyss of the Pacific Ocean, 
foiTuing the last bulwark of the Asiatic continent toward the south- 
east. This geographical position, half way between Japan and Aus- 
tralia, with the China Sea on one side and the Pacific on the other, is 
most favorable to the development of a great commerce, which indeed 
the Philippine Islands once enjoyed. 

The archipelago has not always been separated from Borneo, Java, 
Sumatra, and the Peninsula of Malacca; on the contrary, land connec- 
tions throughout this area existed at various times in its geological 
history. It is also probable that at one time Luzon and Formosa were 
connected. The islands themselves have undergone many geological 
vicissitudes, still indicated in part by the belts of extinct and active 
volcanoes which intersect them. 
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Gold veins, seemingly of very ancient origin, are widely distributed 
in the islands, though no great gold field is known to exist there; and 
there are some valuable copper deposits. The Philippines contain also 
important deposits of mineral fuel similar to the so-called coals of 
Japan and Borneo — a good quality of lignite — upon which much of the 
industrial development of the islands must depend. It is well known 
that the fertility of the Philippines is astonishingly great. This i^ due 
primarily to a favorable admixture of various igneous rooks with lime- 
stones and sandstones. In the moist and equable climate of the archi- 
pelago the rocks are rapidly converted into soil, while the absence of 
cold and drought results in a vigorous growth of roots, which protects 
the soil, as soon as formed, from rapid erosion by the heavy rains. 
One evidence of the fertility of the land is the presence of superb hard- 
wood forests. These have been estimated to cover at least a third of 
the area of the islands, or, say, forty thousand square miles, and they 
include nearly two hundred species of valuable timber trees. All 
tropical crops will grow in the Philippines, while that very important 
plant {Mvsa textills)^ which yields the so-called manila hemp, flourishes 
best in the archipelago. The resources of the islands have been veiy 
imperfectly developed; indeed, under Spanish rule, attempts at in- 
dustrial progress usually met with disfavor. After the establishment 
of a well-ordered peace, the first step in progress must be the accumu- 
lation and dissemination of accurate and systematic information. 

(3) NEED OF COORDINATION. 

In order rapidly and economically to provide ttie inf orjnation desired, 
it is essential that the various branches of the work should be coordi- 
nated, for they are to a considerable extent interdependent; for 
example, topographical maps, which are an indispensable preliminary 
to geological mapping, are also required for planning highw^ays, for 
military purposes, for the Land Office, for the Bureau of Forestry, 
and for other ends. 

It will be necessary in the Philippines, as elsewhere, to map some 
regions on a larger scale than others. Simple relations between the 
several scales used should be maintained, as is done in the topographi- 
cal mapping of the United States. In sele^^ting the scale for any 
region the uses to which the map is to be put should be well considered 
and the survey made with an amount of detail adequate to the use in 
view. A naval station, an army post, or the location of a possible 
canal should be surveyed in greater detail than would elsewhere suflSc^. 
It seems entirely practicable to f orsee the probable development of a 
system of highways, since these are largely controlled by natural 
conditions, and there is no reason why the development of means of 
communication should not be taken into consideration in the original 
surveys. The mapping of each area should thus be undertaken on 
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such a scale as will suffice for the several purposes to which the Gov- 
ernment expects to apply the maps. Similarly, geological work should 
be done not merely with a view to elucidating the physical and biologi- 
cal history of the archipelago, or even to describing the minei^al 
resources of the islands; the origin of soils, the occurrence of road 
metal, and the facilities for or the obstacles to the cutting of canals, 
tunnels, or roads should l>e systematically reported upon from a geo- 
logical point of view. Indeed it is manifest that assistance can and 
should be rendered by each branch of a complete survey to one or more 
coordinate branches. For this reason a plan of cooperation will be 
suggested somewhat later. 

(4) SCOPE OF INQUIRY. 

The subjects which it is ^visable for the Government to investigate 
in the Philippines may be grouped as follows: 

Coast and geodetic work and marine hydrography. 

Land topography, including surveys and classification of the public jand. 

Geology and mineral resources. 

Botany. 

Problems of ff)restry. 

Zoology. 

Anthropology. 

All of these subjects may be embi-aced under the general term scien- 
tific explorations, and their study may be carried to a satisfactory 
degree of completion in a few years. 

Several other lines of inquiry are omitted from the enumeration, 
although they also are of great importance in the economic develop- 
ment of the islands. They are chiefly of local interest and are largely 
administrative, but are permanent in character. They include mete- 
orology, sanitation, the study of animal parasites, insect pests, and the 
fungus diseases of plants, as well as sylvicultural and administrative 
forestry, and the establishment of agricultural experiment stations and 
of zoological and botanical gardens. These lines of investigation have 
already been initiated and more or less fully provided for by the civil 
government of the Philippine Islands. The scientific surveys would 
naturally cooperate as far as possible with the insular scientific bureaus, 
to the great advantage of both. 

These several branches of the inquiry will furnish contributions to 
human knowledge the importance of which will probabh^ stand in the 
following order: Zoology, anthropology, botany, forestry, geology. 

(5) COAST AND GEODETIC WORK. 

The first step to be taken in the survey of .the Philippines is the 
establishment of geographical stations and a primary triangulation. 
S. Doc. 178, 58-3 4 
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The position of Manila observatory is of course well known, and man^^ 
other points have doubtless been well determined, but the accuracy of 
existing determinations should be checked and the net-work completed. 
The land area of the archipelago is not large — only about 120,000 
square miles — but because of its distribution in several hundred islands 
the area to be triangulated is far larger. 

The importance of marine hydrography requires no emphasis further 
than to recall the accidents and disasters which have occurred in the 
Philippine Islands since the American occupation for lack of adequate 
surveys and charts. It seems eminently desirable that, as fast as the 
triangulation is sufficiently advanced, a survey should be made of the 
very extensive shore line of the archipelago by a corps of marine 
hydrographers. These can determine better than topographers the 
amount of detail desirable in the line common to land and marine sur- 
veys. The line sp determined should be accepted by both corps, and 
from it the hydrographers should work seaward and the topogi-aphers 
inland. The hydrographers will meet with especial difficulties on 
account of the innumerable coi*al reefs in the Philippine waters, and 
may also have trouble with recent uplifts, such as are alleged to have 
taken place within a few years in the Island of Paragua. There and 
elsewhere bench marks should be established. 

The Coast and Geodetic Survey has already begun work in the 
Philippines. It has occupied twenty-eight well -distributed astronom- 
ical stations, all in telegraphic communication with Manila, commenced 
a considerable number of harbor surveys, and initiated tidal observa- 
tions at numerous points. It has also planned more extensive operations. 

(6) TOPOGRAPHY. 

Topographic work in the mountainous and wooded portions of the 
Philippines will be extremely difficult, the vegetation being so dense 
as to form an almost complete obstacle to vision and to free locomo- 
tion. However, in various portions of the archipelago, extensive open 
plains exist which can be rapidly mapped. It will probably be found 
that the native Filipinos will readily adapt themselves to topographical 
work, and, as they are extraordinarily agile, they will be of great assist- 
ance in the mountains and the forests. It is in the highest degree 
desirable that the surv^eys and subdivisions of the public lands should 
be committed to a topographical corps, such as that of the Geological 
Survey, as has been done, for example, in the Indian Territory. The 
topographical maps should show forest areas, but the discrimination 
of agricultural and mineral lands is not contemplated. As has been 
already noted, the scales employed should answer to the prospective 
uses to which the topographical maps are to be applied. 
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(7) GEOLOGY. 

The geological problems to be solved are numerous. The economic 
question of greatest moment is the stratigraphy of the coal-bearing 
Eocene formation, which is most extensively developed in southeastern 
Luzon (Albay and Sorsogon) and the island of Cebii. It is probable, 
but not certain, that the coal deposits of Mindanao belong to the same 
period. The Eocene has been much disturbed and considerably faulted, 
so that its study will be a somewhat serious task. The coral reefs, 
volcanoes, and earthquakes will necessarily also demand the attention 
of geologists. 

The dense vegetation of the Tropics offers great obstacles to the 
study of geology, and in the Philippines the lack of roads will also 
delay the work. There is, however, one set of exposures which are 
admirable and of vast extent, as well as readil}^ accessible by proper 
means. It has been estimated that there are over 11,000 miles of 
seacoast, without counting minor indentations, and along most of this 
line the rocks are exposed by wave action. The study of the geolog}" 
of the country will probably proceed most rapidly if begun from boats 
along these coasts, and in beginning geological work on any of the 
smaller islands it will probably be expedient as well as most economical 
first to circumnavigate the island in steam launches, mapping the 
exposures with care. With the information thus obtained it will be 
comparatively easy to extend the surveys into the interior. 

The geological formations of the East Indies, including Malaysia, 
are as yet imperfectly correlated with those of Europe. The distance 
separating these two regions is so great, and the intervening land mass 
with its peculiar mountain systems is so immense, as easily to account 
for extreme differences in fossil remains, rendering it difficult to cor- 
relate the two systems. On the other hand, in America, where the 
mountains and coasts have a southerly trend, formations can be fol- 
lowed from the Temperate Zone into the Tropics with no great difficulty, 
and a definite correlation has thus been obtained. Hence it is advis- 
able that the geologists, and especially the paleontologists, who may be 
sent to the Philippines should have familiarized themselves with the 
geology of the marine strata of the West Indies and the Gulf of 
Mexico. In some respects knowledge of the geology of the Tropics is 
of more importance in the elucidation of the earth's history than that 
of the Temperate Zone. Climatic conditions along the equator must 
always have been more equable than in the Temperate Zone, and the 
development of life must have been less affected by changes in local 
conditions. Hence near the equator, if anywhere, will be found evi- 
de.nce of variations in the climate of the earth as a whole in earlier 
geological times, variations such as may have been due to changes in 
solar emanation or in the composition of the earth's atmosphere. 



Digitized by VjOOQ IC 



28 REPORT OF THE NATIONAL ACADEMY OF SCIENCES. 

Attention has already been called to the fact that geologists should 
svHtematically lend assistance in the study of soils and in the develop- 
ment of a system of highways. 

(8) ZOOLOGY AND BOTANY. 

The Philippines have long been an attractive field for the student of 
n itural history, and some of the most important theories respecting- 
t.ie origin, distribution, and coloration of animals and plants have 
r. suited from studies in this region. It was chiefly from observations 
of the insects of the archipelago that Wallace discovered the law of 
natural selection independently of Darwin, who had not then published 
his Origin of Species. But the fauna and flora are still very imper- 
fectly known. Field work in ornithology has been more thorough 
than in the other lines; nevertheless, several of the larger islands have 
been only slightly explored, and some of the smaller ones not at all. 
A small collection of manmials made by a bird collector on Mount 
Data, in northern Luzon, comprising onlj^ such species as were brought 
to him alive by the natives, contained half a dozen new generic groups. 
This may be taken as a promise of what will be learned when the 
numerous lofty mountains of the larger islands are systematically 
explored. Heretofore most of the natural history work has been along 
the coast and larger rivers. In future the most promising and impor- 
tant field, and also the most difficult so far as land species are concerned, 
is in the highlands of the interior. 

The fauna of the Philippines is complex in origin and heterogeneous 
in character. It consists of types originally derived in part from the 
south (Borneo, Celebes, and the Moluccas) and in part from the north 
(Formosa and southeastern China) ; hence it is not surprising that the 
animals and plants of certain islands differ widely from those of other 
islands. It is important that the fauna and flora of each island be 
studied in detail, and that the zoological work include mammals, birds, 
reptiles, batrachians, fishes, insects, and marine invertebrates; and 
that the botanical work include, besides systematic botany, the study 
and identification of the food plants, fiber plants, and medicinal plants 
used by the native tribes. 

In each of these departments the work should be under a trained 
naturalist, competent to supervise the field work, make the necessary 
technical studies, and prepare the report relating to his own special 
line. The chief object of the work should be a complete and authori- 
tative report on the fauna and flora of the islands, comprising descrip- 
tions of all the species, with a statement of their geographical ranges. 
This will lead to a natural classification of the islands according to the 
origin of the faunas and their relationship to one another and to those 
of adjficent islands. Attempts thus to group the islands have been 
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made by Wallace, Steere, Worcester, and others, but as yet the faunas 
and floras are too little known to admit of final judgment. 

(9) FORESTRY. 

The subject of forestry in the Philippines is one which is both of 
deep scientific interest and of great importance in the economic devel- 
opment of the islands. A local bureau of forestry has already been 
instituted by the Philippine Commission, and this will undoubtedly be 
a permanent organization. It will be needed to protect, control, and 
foster the extremely valuable timber resources of the islands, and it is 
already doing good work. There are, however, certain fundamental 
facts and relations in connection with the forests, which can be ascer- 
tained only by a thorough scientific investigation, which is beyond the 
scope of the local bureau. These studies can be completed within a 
few years, with the certainty that the knowledge obtained will be of 
lasting benefit to the local bureau of forestry; and the investigation of 
these subjects properly belongs to a scientific survey of the archipelago. 
Such subjects are the sylvicultural organization of the forests; perio- 
dicity of growth in tropical trees; processes of seed bearing, seed dis- 
tribution, and germination; growth and competition in early life; the 
influence of moisture and temperature on the tropical forest, and the 
influence of the forest on moisture and temperature. While forestry 
is, strictly speaking, a branch of botany, its methods are peculiar and 
it will be expedient to treat it as a separate branch of the scientific 
surveys. 

(10) ANTHROPOLOGY. 

Although little is known of the archaeology and ethnology of the 
Philippines, there are sufficient reasons for believing that, in these 
two closely related lines of research, facts of the greatest importance 
will be discovered in the archipelago. Indeed it is probable that in 
southeastern Asia or in the adjacent insular regions the remains of 
fossil man will be found. The discovery of bones of Pithecanthropus 
erectus^ that strange ape-like man or man-like ape, in the Pliocene 
formation of the Island of Java, leads to the expectation that system- 
atic research in the deposits marking the beginning of the Quaternar}^ 
period in the Philippines will yield the remains and probably the 
works of man, and thus throw light on the subject of early man in 
Asia. The small amount of archaeological research thus far accom- 
plished in the islands has alread}^ revealed evidence of an apparently 
aboriginal people differing from the Negritos. 

This Negrito race of the islands, with its closest affinities on the 
Malay Peninsula and the Andaman Islands, offers a problem of exceed- 
ing interest and scientific importance. Where did this Negrito race 
originate? Is it a distinct primitive t^^pe that has persisted in the 
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outlying regions of the Asiatic Continent? or is it a differentiated 
branch of a widely extended primitive race or species of man ? These 
and other important questions may not improbably be answered by an 
extended anthropological survey of the Philippines. 

Linguistic studies of the widest scope should be pursued on the 
islands. The myths and folklore of the various tribes should receive 
the attention now demanded by the requirements of science. Collec- 
tions of archaeological material also should be secured as a means of 
studying the early status of man on the islands; and the effect that the 
later intrusions have had on the aboriginal peoples ought to be ascer- 
tained by a thorough study of the customs, arts, and mental character- 
istics of the many and diversified tribes. 

Knowledge of these matters is essential in order that the proper 
method of dealing with the natives may be determined. The honor of 
the United States demands that everj^ means be taken to avoid mistakes 
of ignorance in dealing with the vast and relatively helpless popula- 
tion of these islands. This first attempt of the United States to bring 
alien races of the Tropics into the fold of Anglo-Saxon civilization 
should be guided by strictly scientific data and principles. This neces- 
sitates, first, thorough knowledge of the peoples to be assisted, and 
then measures which accord with their various customs and their capa- 
bilities. Onl}' a thoroughly scientific anthropological survey can pro- 
vide the information required for the attainment of enlightenment and 
humane results. 

(11) COLLECTIONS AND THEIR DISPOSITION. 

Each special survey should cooperate as far as practicable with other 
branches of the service in the collection of specimens, and be ready to 
afford them all facilities not incompatible with its own efliciency. 

The specimens collected will be the property of the United States. 
The first series, including all type specimens, should be deposited in the 
United States National Museum. A series of duplicates should be 
deposited in a local museum in the Philippines, such museum to be 
designated by the Philippine Commission. Other duplicates, if there 
be any, should be distributed to such leading museums desiring col- 
lections of this character as by reason of permanent endowments are 
able properly to care for and preserve the specimens. 

(12) COMPARATIVE STUDIES IN ADJACENT ISLANDS. 

For the purposes of the contemplated surveys Malaysia as a whole 
constitutes a convenient geological and biological province. A very 
large amount of valuable scientific investigation has been accomplished 
in other portions of Malaysia, particularly by Dutch geologists and 
naturalists. Some of the questions arising in the Philippines can not 
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be satisfactorily settled wifnout comparison of the occurrences in the 
archipelago with those in adjacent islands. Hence this committee is of 
opinion that general permission should be granted to the scientific sur- 
veys of the Philippine Islands to send observers, from time to time 
and for brief periods, to neighboring islands for the purpose of making 
comparative studies. Great saving of time and great increase in effi- 
ciency would result, from such a provision. 

(13) ADMINISTRATION. 

The scientific history of the United States during the last fifty years 
demonstrates the value of unification and systematic organization in 
such surveys as are contemplated in this report. The State geological 
surveys were manned by able and industrious observers, but there was 
a lack of unity of method and a lack of unity of aim, which made it 
nearly impossible to correlate their results. No one familiar with the 
subject will question the statement that the country as well as the 
science of geology has profited by the extension of the United States 
Geological Survey over the entire country. The national scientific 
bureaus have, laboriously and after long experience, developed meth- 
ods of work and staffs of assistants which are at least equal to any in 
the world. To develop in the Philippines a separate set of similar 
bureaus would require much time and loss of time. Nor would 
employment in such bureaus be attractive; for prolonged service in 
the Tropics is so trying to most constitutions that the number of com- 
petent men willing to accept permanent positions there will probably 
not exceed the demand of the insular administrative bureaus to which 
reference has been made in a preceding paragraph. On the other 
hand, there seems no essential difficulty in embracing this area, like 
any other territory of the United States, in the fields occupied by 
existing national bureaus. Members of these organizations would be 
willing to be detailed for two or three years to so interesting a region 
as the Philippine Islands with the prospect of resuming duty at home. 

In order to secure cooperation and to preserve due proportions 
between the various surveys under the charge of the national bureaus, 
to arrange for suitable forms of publication of reports, prepare esti- 
mates, recommend legislation, determine upon the system of measure- 
ments, and to settle other questions of common interest, there must 
be frequent consultations in Washington between the representatives 
of the various branches of the work. For this purpose it is suggested 
that a board of Philippine surveys be created and put in charge of 
the work. It is manifestly of the utmost importance that such a board 
should be composed exclusively of eminent scientific experts, who 
alone are competent to direct the work. For administrative reasons 
it is essential that the board should consist of officers selected from 
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the national scientific bureaus, and in the opinion of the committee 
these should be: 

Superintendent of United States Coast and Cleodetic Survey. 

Director of United States (teological Survey. 

Chief of United States Biolo^cal Survey. 

Botanist of United States Department of Agriculture. 

Chief of Bureau of Forestry. 

Chief of Scientific Staff of Fish Commission. 

Chief of Bureau of American Ethnology. 

From these members one should be appointed chairman by the 
President, with the consent of the Senate, and the chairman should 
report to the President. There are precedents for such an organiza- 
tion in the Smithsonian Institution and in the boards of commissioners 
appointed to represent the Government at various expositions. 

The chief necessary expense of such a board would be a very mod- 
erate sum for clerical assistance; but it would probably be expedient 
and economical for the board to employ an officer, to be stationed at 
Manila, to perform functions analogous to those of quartermaster and 
commissary for all field parties, which will have many material wants 
in common. 

While the methods of work and the selection of men should be left 
to the chiefs of the national scientific bureaus, viz, the members of 
the board of Philippine surveys, much latitude must be allowed the 
officers in charge of field work in so remote and exceptional a region 
as the Philippine Islands. On the other hand, if these officers are left 
entirely to their own judgment as to areas in which work is to be done 
in any given season, and as to the amount of detail requisite, there 
will be danger of lack of harmony in the results and delay in the 
progress of the work. To insure cooperation and to avoid duplication 
in the field work the following plan is suggested: 

Let a scientific council be created in the Philippine Islands, presided 
over by a member of the Philippine Commission, to consist of the 
chief field officers of the several scientific bureaus present in the 
islands, as follows: 

One geodeist, designated by the Superintendent of the Coast Survey. 
One hydrographer, designated by the Superintendent of the Coast Survey. 
One topographer, designated by the Director of the Geological Survey. 
One geologist, designated by the Director of the Geological Survey. 
One zoologist, designated by the Chief of the Biological Survey. 
One botanist, designated by the Botanist of the Department of Agriculture. 
One forester, designated by the Chief of the Bureau of Forestry. 
One anthropologist, designated by the Chief of the Bureau of American Eth- 
nology. 

With whom should be associated one officer of engineers. United 
States Army, and one naval officer. Let this council meet once each 
year, for example, toward the close of the rainy season, and decide, 
in the interests of the Philippine surveys as a whole, what areas each 
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bureau shall take up during the ensuing season, and with what degree 
of detail. It is believed that such a council would deal satisfactorily 
with all matters which might come before it, without lack of due 
regard to the expert opinions of the chief officers aflfected. In case of 
dissatisfaction, however, an appeal might be allowed to the governor- 
general. The findings of the council should be regularly reported to 

the board of Philippine surveys in Washington. 

I 

(14) AID FROM ARMY AND NAVY. 

Except at the largest towns, it is seldom possible in the Philippines 
to obtain clothing or food such as Americans are accustomed to, and 
transportation facilities are very limited. For this reason it is recom- 
mended that the officers of the scientific surveys be granted permission 
to purchase supplies at military depots, such as army posts and naval 
vessels, and to avail themselves of opportunities of transportation on 
vessels attached to either service when such accommodation can be 
aflForded without detriment to the military service. 

(15) COST AND TIME. 

This committee is not in a position to offer estimates of the cost of 
Philippine surveys. These could be easily furnished by the chief 
officers of the various scientific bureaus. It is believed, however, that 
with a moderate number of parties in each branch, under the system 
of cooperation recommended in this report, nearly all the work of 
exploration outlined above would be completed in a period of ten 
years, including charts, topographical maps, and geological maps. 

(16) ORDER OF IMPORTANCE. 

Should it be impracticable to organize the entire system of surveys 
simultaneously, it is recommended that they receive attention in the 
following order: 

Coast and geodetic work and marine hydrography. 

Land topography, including surveys and classification of public 

lands. • 
Geology and mineral resources. 
Botany. 

Systematic forestry. 
Zoology. 
Anthropology. 
This report was adopted by the committee on February 7, 1903. 

William H. Brewer, Chairman. 
George F. Becker, Secretary, 
C. Hart Merriam. 
F. W. Putnam. 
R. S. Woodward. 
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coNSTmmoK of the kationaii acabekt of sciences. 

As amended and adopted April 17, 1872, and further amended April 20, 1875; April 
21, 1881; April 19, 1882; April 18, 1883; April 19, 1888; April 18, 1895; April 20, 
1899. 

PREAMBLE. 

Empowered by the act of incorporation enacted by Congress, and 
approved by the President of the United States on the 3d day of 
March, A. D. 1863, and in conformity with the amendment to said act, 
approved July 14, 1870, the National Academy of Sciences adopts the 
following amended constitution and rules: 

Article I.— OF ME^fBERS. 

Sec. 1. The Academy shall consist of members, honorary members, 
and foreign associates. Members must be citizens of the United States. 

Sec. 2. Members who, from age or inability to attend the sessions 
of the Academy, wish to resign the duties of active membership, may, 
at their own request, be transferred to the roll of honorary members 
by a vote of the Academy. 

Sec. 3. The Academy may elect fifty foreign associates. 

Sec. 4. Honorary members and foreign associates shall have the 
privilege of attending the meetings and of reading and communicating 
papers to the Academy, but shall take no part in its business, shall not 
be subject to its assessments, and shall be entitled to a copy of the 
publications of the Academy. 

Article II.— OF THE OFFICERS. 

Sec. 1. The officers of the Academy shall be a president, a vice- 
president, a foreign secretary, a home secretary, and a treasurer, all 
of whom shall be elected for a term of six years, by a majority of votes 
present, at the first stated session after the expiration of the current 
terms, provided that existing officers retain their places until their suc- 
cessors are elected. In case of a vacancy, the election for six years 
shall be held in the same manner at the session when such vacancy 
occurs, or at the next stated session thereafter, as the Academy may 
direct. A vacancy in the office of treasurer or home secretary may, 
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however, be filled by appointment of the president of the Academy 
until the next stated session of the Academy. 

Sec. 2. The oflScers of the Academy, together with six members to 
be elected by the Academy at the first stated session in each year, 
shall constitute a council for the transaction of such business as may 
be assigned to them by the constitution or the Academy. 

Sec. 3. The president of the Academy, or in case of his absence or 
inability to act the vice-president, shall preside at the meetings of the 
Academy and of the council; shall name all committees except such as 
are otherwise especially provided for; shall refer investigations required 
by the Government of the United States to members especially conver- 
sant with the subjects and report thereon to the Academy at its sessions 
next ensuing; and, with the council, shall direct the general business 
of the Academy. 

It shall be competent for the president, in special cases, to call in 
the aid, upon committees, of experts or men of special attainments 
not members of the Academy. 

Sec. 4. The foreign and home secretaries shall conduct the corre- 
spondence proper to their respective departments, advising with the 
president and cquncil in cases of doubt, and reporting their action to 
the Academy at one of the stated sessions in each year. 

It shall be the duty of the home secretary to give notice to the mem- 
bers of the place and time of all meetings, of all nominations for mem- 
bership, and of all proposed amendments to the constitution. 

The minutes of each session shall be duly engrossed before the next 
stated session, under the direction of the home secretary. 

Sec. 5. The treasurer shall attend to all receipts and disbursements 
of the Academy y giving such bond and furnishing such vouchers as the 
council may require. He shall collect all dues from members, and keep 
a set of books showing a full account of receipts and disbursements. 
He shall present a general report at the April session. He shall be 
the custodian of the corporate seal of tbe Academy. 

Article III.— OF THE MEETINGS. 

Sec. 1. The Academy shall hold one stated session in each year, in 
the city of Washington, on the third Tuesday in April, and another 
may be held at such place and time as the council shall determine. 

Special sessions of the Academy may be called, by order of eight 
members of the council, at such place and time as may be designated 
in the call. 

Scientific sessions of the Academy may be held at times and places 
to be designated by a majority of the council. 

Sec. 2. The names of the members present at each daily meeting 
shall be recorded in the minutes, and the members present at any 
meeting shall constitute a .quorum for the transaction of business. 
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Sec. 3. Scientific meetings of tbe Academy, unless otherwise ordered 
by a majority of the members present, shall be open to the public; those 
for the transaction of business, closed. 

Sec. 4. The stated meetings of the council shall be held during the 
stated or special sessions of the Academy. Special sessions may be 
convened at the call of the president and two members of the council, 
or of four members of the council. 

Sec. 5. No member who has not paid his dues shall take part in the 
business of the Academy. 

Article IV.— OF ELECTIONS AND RESIGNATIONS. 

Sec. 1. All elections shall be by ballot, and each election shall be 
held separately unless otherwise ordered by this constitution. 

Sec. 2. The time for holding an election of officers shall be fixed by 
the Academy at least one day before the election is held. 

Sec. 3. The six additional members of the council shall be elected, 
on any day after the first of the first stated session in each year, by 
each voter inscribing six names on his ballot, and those six who have 
received more votes than an}^ others shall be declared elected. If two 
or more names have received the lowest number of votes that would 
elect, additional balloting shall be had for as many members as remain 
each time to be elected until the number is full. 

The term of the members so elected shall commence at the close of 
the session at which they are elected and continue until the close of the 
first stated session in the next year. 

Sec. 4. Nominations of members may be made in writing, signed by 
any five members of the Academy, at any stated session, to be voted on 
at the next stated session held in Washington, and each nomination 
shall, at the time of election, be accompanied by a written list of the 
original works of the nominee. 

Sec. 5. The Academy shall be divided into six standing committees. 
In this classification a member who is eminent in more than one sub- 
ject may be assigned to a corresponding number of committees. The 
classification shall be the following: 

1. Mathematics and Astronomy. 

2. Physics and Engineering. 

3. Chemistry. 

4. Geology and Paleontology. 

5. Biology. 

6. Anthropology. 

In nominating for membership in the Academy, a statement must 
be made as to the subject or subjects in which the person nominated is 
eminent. Every nomination must be submitted, through the secretary, 
to all the members of the committee or committees representing the 
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subject or subjects in which the person nominated is stated to be emi- 
nent; and in order that his name may be brought before the Academy 
for election he must receive the votes of a majority of the members of 
the committee or committees to which his name has been referred. 

Elections for membership shall be held in the following manner: 
Each member may inscribe on a ballot not more than five names of 
nominees selected from the list. Absent members may send such bal- 
lots to the home secretary. From the seven names receiving the 
highest number of votes in this preference ballot the members present 
may proceed to elect new members in the following manner: At each 
ballot each member pi^esent may vote for not exceeding three persons, 
and the person receiving the highest number of votes shall be declared 
elected, provided that he receive two- thirds of the votes cast and that 
his name appear on not less than twenty ballots; and provided further, 
that the number of members of the Academy be not already one hun- 
dred or over, in which case to be declared to be elected he must receive 
four-fifths of the votes cast, and his name must appear on at least 
twenty -five ballots. 

Should several candidates have the same minimum number of votes 
on the preference list, the requisite number for completing the list shall 
be selected from them by a two-thirds vote of the members present. 

Election of members shall be held only at the regular stated session 
of each year held in Washington, and not more than five members 
shall be elected at that session. 

Before and during elections a discussion of the merits of nominees 
will be in order. 

The election of members^may be suspended at any time by a majority 
vote of the members present. 

Sec. 6. Every member elect shall accept his membership, person- 
ally or in writing, before the close of the next stated session after the 
date of his election. Otherwise, on proof that the secretary has for- 
mally notified him of his election, his name shall not be entered on 
the roll of members. 

Sec. 7. Foreign associates may be nominated by a committee of five 
members, to be appointed for that purpose by the president and elected 
at any stated session by a two-thirds vote of the members present. The 
election shall be had by each member indicating on a ballot those 
names for which he votes, and those nominees whose names appear on 
two-thirds of the ballots shall be declared elected. 

Sec. 8. A diploma, with the corporate seal of the Academy and the 
signatures of the officers, shall be sent by the appropriate secretary to 
each member on his acceptance of his membership, and to foreign asso- 
ciates on their election. 

Sec. 9. Resignations shall be addressed to the president and acted 
on by the Academy, 
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Sec. 10. Whenever a member has not paid his dues for four succes- 
sive years, the treasurer shall report the fact to the council, which may 
report the case to the Academy with the recommendation that the per- 
son thus in arrears be declared to have forfeited his membership. If 
this recommendation be approved by two-thirds of the members pres- 
ent, the said person shall no longer be a member of the Academy and 
his name shall be dropped from the roll. 

Akhclb v.— of scientific COMMUNICATIONS, PUBLICATIONS, AND 

REPORTS. 

Sec. 1. Communications on scientific subjects shall be read at scien- 
tific meetings of the Academy, and papers by any member may be 
read by the author or by any other member, notice of the same having 
been previously given to the secretary. 

Sec. 2. Any member of the Academy may read a paper from a person 
who is not a member, and shall not be considered i*esponsible for the 
facts or opinions expressed by the author, but shall be held responsible 
for the propriety of the paper. 

Persons who are not members may read papers on invitation of the 
president, with the advice of the council. 

Sec 3. The Acadeni}^ may provide for the publication, under the 
direction of the council, of proceedings, memoirs, and reports. 

Sec 4. Propositions for investigations or reports by the Academy 
shall be submitted to the council for approval, except those requested 
by the Government of the United States, which shall be acted on by 
the president, who will in such cases report their results to the Govern- 
ment as soon as obtained, and to the Academy at its next following 
stated session. 

Sec. 5. The advice of the Academy shall be at all times at the dis- 
position of the Government upon any matter of science or art within 
its scope. 

Sec. 6. An annual report to be presented to Congress shall be pre- 
pared by the president, and before its presentation submitted by him, 
first to the council, and afterwards to the Academy, atone of the stated 
sessions. 

Sec. 7. Medals and prizes may be established, and the means of 
bestowing them accepted by the Academy, upon the recommendation 
of the council, by whom all the necessary arrangements for their estab- 
lishment and award shall be made. 

Bequests and trusts having for their object the advancement of sci- 
ence may also be accepted and administered by the Academy. 

Article VI.— OF THE PROPERTY OF THE ACADEMY. 

Sec 1. All investments shall be made by the treasurer, in the cor- 
porate name of the Academy, in stocks of the United States, or, with 
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the approval of the council, in State bonds or first-mortgage bonds on 
real estate. The treasurer shall have authority, with the approval of 
the council, to sell and transfer any United States bonds held by him 
in the corporate name of the Academy. 

Sec. 2. No contract shall be binding upon the Academy which has 
not been first approved by the council. 

Sec. 3. The assessments required for the support of the Academy 
shall be fixed by the Academy on the recommendation of the council. 

Akhcle VII.— of additions AND AMENDMENTS. 

Additions and amendments to the constitution shall be made only 
at a stated session of the Academy. Notice of a proposition for such 
a change must be given at a stated session, and shall be referred to the 
council, which may amend the proposition, and shall report thereon to 
the Academy. Its report shall be considered by the Academy in com- 
mittee of the whole for amendment. 

The proposition as amended, if adopted in committee of the whole, 
shall be voted on at the next stated session, and if it receive two- 
thirds of the votes cast it shall be declared adopted. 

Absent members may send their votes on pending changes in the 
constitution to the home secretary in writing, and such votes shall be 
counted as if the members were present. 
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I. In the absence of any officer a member shall be chosen to perform 
his duties temporarily, by a plurality of viva voce votes, ppon open 
nominations. 

n. On the first day of each stated session^ immediately after calling 
the roll of members, a recording secretary shall be elected, by a plu- 
rality of members present, to assist the home secretary in keeping the 
records of the session. 

III. The accounts of the treasurer shall be referred to an auditing 
conmiittee of three members, to be appointed by the president at the 
meeting at which the accounts are presented, which committee shall 
report before the close of that session, and shall then be discharged. 

The bonds, securities, and other property owned or held in trust by 
the Academy shall be inspected and verified by a committee to be 
annually appointed by the president The report of this committee 
shall be presented to the Academy at its first stated session in each 
year and referred with the accounts to the auditing committee. 

IV. A committee of arrangements, consisting of five members, shall 
be appointed by the president for each stated session of the Academy. 
This committee shall meet not less than two weeks previous to each 
session. It shall be in session during the meetings to make arrange- 
ments for the reception of the members, to arrange the business of 
each day, and, in general, to attend to all business and scientific 
arrangements. 

It shall be the duty of the committee of arrangements to ascertain 
the length of time required for reading the several memoirs presented 
and, when it appears advisable, to recommend a limit of time to be 
occupied in their discussion. 

V. At the meetings the order of business shall be as follows: 

1. Chair taken by the president, or, in his absence, by the vice- 
president. 

2. Roll of members called by home secretary. 

3. Minutes of the preceding meeting read and approved. 

4. Stated business. 

5. Reports of president, secretaries, treasurer, and conmiittees. 

6. Business from council. 
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7. Other business. 

8. On the last day of the session the rough minutes of that day's 
proceedings are to be read for correction. 

Vl. The rules of order of the Academy shall be those of the Senate 
of the United States, unless suspended by unanimous consent. 

Vn. Unless otherwise ordered by the Academy, the scientific meet- 
ings at the April session shall be held in the afternoon, the mornings 
being reserved for business. 

VIII. The death of members shall be announced b}'^ the president on 
the last day of any session, when a member shall be selected by the 
president to furnish a biographical notice of the deceased at the next 
stated session. If such notice be not then furnished, another member 
may be selected by the president in place of the first, and so on until 
the duty is performed. 

IX. The secretaries will receive memoirs at any time, and report 
the date of their reception at the next session; but no memoir shall be 
published unless it has been read before the Academy. 

X. Memoirs shall date, in the records of the Academy, from the 
date of their presentation to the Academy, and the order of their pre- 
sentation shall be so arranged by the secretary that, so far as may be 
convenient, those upon kindred topics shall follow one another. 

XI. Papers from persons not members read before the Academy 
and intended for publication shall be referred at the meeting at which 
they are read to a committee of members competent to judge whether 
the paper is worthy of publication. Such committee shall report to 
the Academy as early as practicable, and not later than the next stated 
session. 

XII. The annual report of the Academy may be accompanied by 
a memorial to Congress in regard to such investigations and other 
subjects as may be deemed advisable, recommending appropriations 
therefor when necessary. 

XIII. The proper secretary shall acknowledge all donations made 
to the Academy, and shall report them at the next stated session. 

XIV. The books, apparatus, archives, and other collections of the 
Academy shall be deposited in some safe place in the city of Wash- 
ington. A list of the articles so deposited shall be kept by the home 
secretary, who is authorized to employ a clerk to take charge of them. 

XV. A stamp corresponding to the corporate seal of the Academy 
shall be kept by the secretaries, who shall be responsible for the due 
marking of all books and other objectis to which it is applicable. 

Labels or other proper marks of similar device shall be placed upon 
objects not admitting of the stamp. 

XVI. The treasurer is authorized to defray, when approved by the 
president, all the proper expenses of committees appointed to make 
scientific investigations at the request of Departments of the Govera- 
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ment, and in each case to look to the Department requesting the 
investigation for reimbursement to the Academy. 

XVn. Nominations for membership should state the full name, 
residence, the official position, and the special scientific studies of the 
candidate. A form of nomination shall be prepared by the home 
secretary. 

XVin. At least sixty days before the election the members signing 
the nomination should furnish the home secretary with a sufficient 
number of printed copies of a list of the more important original 
works of the nominee to enable the secretary to furnish a copy to each 
member of the Academy. 

XIX. Ballots for election of members may be sent by sealing them 
up in a blank envelope, and inclosing this in another, across the back 
of which is written the name of the sender, and which is addressed to 
the home secretary; such envelopes will be opened only by the tellers. 

XX. All discussions as to the claims and qualifications of nominees 
at meetings of the Aciidemy will be held strictly confidential, and 
remarks and criticisms then made may be communicated to no person 
who was not a member of the Academy at the time of the discussion. 

XXI. Any rule of the Academy may be amended, suspended, or 
repealed, on the written motion of any two members, signed by them, 
and presented at a stated session of the Academy, provided the same 
shall be approved by a majority of the members present. 

By a resolution, adopted January 12, 1864, the president is ex officio 
a member of all government conmiittees of the Academy. 
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OBGANIZATIOir OF THE ACADEMY, 1904-6. 

Expiration oS term. 

Agassiz, Alexander, Prmdeni April, 1907. 

Remsen, Ira, Vice-President April, 1909. 

Newcomb, Simon, Foreign Secretary April, 1909. 

Hague, Arnold, Home Secretary April, 1907. 

Emmons, S. F., Ti^eamrer April, 1908. 

ADDITIONAL MEMBERS OF COUNCIL, 1904^. 

Billings, J. S. Hale, George E. 

BowDiTCH, H. P. Walcott, 0. D. 

Brush, G. J. Welch, W. H. 

COMMITTEES OF THE ACADEMY. 

On nominations of new members. 

1. Mathematics and Astronomy. 2. Physics and Engineering — Continued. 

Abbe, C. Comstock, C. B. 

Boss, L. Hastings, C S. 

Campbell, W. W. Langley, S. P. 

Chandler, S. C. Mendenhall, T. C. 

Comstock, G. C. Michelson, A. A. 

Davidson, G. Morley, E. W. 

Elkin, W. L. Nichols, E. L. 

Hale, G. E. Pickering, E. 0. 

Hall, A. Trowbridge, J. 

Hill, G. W. Webster, A. G. 

HoLDEN, E. S. Woodward, R. S. 

Langley, S. P. Wright, A. W. 
Moore, E. H. 3. Chemistry. 

Newcomb, S. Barker, G. F. 

Osgood, W. F. Brush, G. J. 

Peirce, C. S. Chandler, C. F. 

Pickering, E. C. Chittenden, R. H. 
Woodward, R. S. . Crafts, J. M. 

Young, C. A. Dana, E. S. 

2. Physics and Engineering. Gibbs, W. 

Abbe, C. ^ Gooch, F. A. 

Abbot, H. L. Hilgard, E. W. 

Barker, G. F. Jackson, C. L. 

Barus, C. Johnson, S. W. 

Bell, A. G. Michael, A. 
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COMMITTEES OF THE ACADEMY— Continued. 
On nominations of new members — Continued. 



Chemistry — Continued. 
MORLBY, E. W. 
Nbf, John U. 
Pbnfibld, S. L. 

RSMSBN, I. 

Richards, T. W. 

Smith, E. F. 

Wells, H. L. 
Geology and Paleontology. 

AoASsiz, A. 

Becker, G. F. 

Chambbrlin, T. C. 

Dall, W. H. 

Davis, W. M. 

dutton, c. e. 

Emmons, S. F. 

Gilbert, (t. K. 

Hague, Arnold. 

OSBORN, H. F. 

Penpield, S. L.* 

pumpelly, r. 

Van Hise, C. R. 

Walcott, C. D. 

White, C. A. 
Biology. 

AoAssiz, A. 

Allen, J. A. 

Bowditch, H. p. 

Brewer, W. H. 

Brooks, W. K. 

Chittenden, R. H. 

Councilman, W. T. 

Dall, W. H. 

Farlow, W. G. 



5. Biology — Continued. 

Gill, T. N. 

GrOODALE, G. L. 

Mark, E. L. 
Merriam, C. H. 
Minot, C. 8. 
Morse, E. S. 
Osborn, H. F. 
Prudden, T. M. 
Putnam, F. W. 
Sargent, C. S. 
scudder, s. h. 
Smith, S. I. 
Trelease, W. 
Verrill, a. E. 
Walcott, C. D. 
Welch, W. H. 
White, C. A. 
Whitman, C. O. 
Wilson, E. B. 
Wood, H. C. 

6. Anthropology. 

Billing^, J. S. 
Boas, F. 

Cattell, J. McK, 
James, Wm. 
Minot, C. S. 
Merriam, C. H. 
Mitchell, 8. W. 
Morse, E. S. 
Peirce, C. S. 
Putnam, F. W. 
Welch, W. H. 



On Weights, Measures^ and Coinage. 

Mbndenhall, T. C, Chairman, Peirce, C. S. 

Michelson, a. a. Comstock, C. B. 

Nbwcomb, S. Young, C. A. 

On the Election of Foreign Associates, 

Remsen, Ira, Chairman. Mitchell, S. W. 

Brush, G. J. Nbwcomb, S. 

On Publicaiinn. 
The President. The Home Secretary. 



C. D. Walcott. 
On Solar Research, 



Hale, George E., Chairman. 
Campbell, W. W. 



Langley, S. p. 
Michblson, a. a. 



Young, C. A. 
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TRUST FUNDS. 

Board of Direction of the Bache Fund. 

[1879, residual estate. $47,500.] 

For researches in physical and natural science. 

Chandlbb, S. C, Chairman, Bowditch, H. P. 

Remsbn, Ira. 

Board of Trustees of the Watson Fund. 

[1893, residual estate, $18. 666. 88.] 

For the promotion of astronomical research. 

Newcx>mb, S., Chairman. Elkin, W. L. 

Boss, L. 

Tfie Henry Draper Fund. • 

[1885, $6,000.] 

Award of medal for important discoveries in astronomy. 
Pickering, E. C, Chairman. Trowbridge, J. 

Newgomb, S. Wright, A. W. 

]Vf ICHELSON, A. A. 

Hie J. Ixiwrence Smith Fund. 
[1885, $8,000.] 
For the investigation of meteoric bodies. 
Brush, G. J., Chairman. Johnson, S. W. 

morley, e. w. pumpelly, r. 

Remsen, Ira. 

The Benjamin Apthorp Gould Fund. 

[1897, $20,000.] 

For researches in astronomy. 

Hall, Asaph, Chairman. Chandler, S. C. 

Boss, Lewis. 

The Barnard Medal. 

Billings, J. S., Chairman. Chandler, S. C. 

Bowditch, H. P. Jackson, C. L. 

Newcomb, S. 

The Wolcott Gibbs Fund. 

[1893, $2,673,17.] 

For chemical research. 
Jackson, C. L., Chairman. Remsen, Ira. 

The Joseph Henry Fund. 

The sum of $40,000 was contributed by Fairman Rogers, Joseph Patterson, George 
W. Childs, and others, as an expression of their respect and esteem for Prof. Joseph 
Henry. This amount was deposited with the Pennsylvania Company for the Insur- 
ance of Lives and Granting Annuities in Trust, with authorization to collect the 
income thereon and to pay over the same to Prof. Joseph Henry during his natural 
Ufe, and after his death to his wife and daughters, and after the death of the last 
survivor to "deliver the said fund and the securities in which it shall then be 
invested to the National Academy of Sciences, to be thenceforward forever held in 
trust under the name and title of the 'Joseph Henry Fund.' " 
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MEMBERS OF THE irATIOlTAL ACADEMY OF SCIENCES, 

FEBBUABT 20, 1905. 

Date of 
election. 

Abbe, Cleveland S017 Ist, NW., WashingUm, D. C, 1879 

Abbot, Henry L., U. S. A SS Berkeley sty Cambridge, Mem, 1872 

Agassiz, Alexander Cambridge^ Mass. 1866 

Allen, J. Asaph American Museum^ New York City. 1876 

Barker, George F S909 Locust St., Philadelphia, Pa. 1876 

Barus, Carl Brown University, Providence, R. I. 1892 

Becker, George F U. S. Geological Survey, Washington, D. C. 1901 

Bell, A. Graham ISSl Connecticut ave. , Washington, D. C. 1883 

BiLUNGS, John S., U. S. A SB E. Thirty-first st.. New York City. 1883 

Boas, Franz 12S W. Eighty-second St., New York City. 1900 

Bobs, Lewis Dudley Observatory, Albany, N. Y. 1889 

BowDiTCH, H ENRY P Harvard Medical School, Boston, Mass. 1887 

Brewer, William H 4IS Orange St., New Haven, Conn. 1880 

Brooks, W. K Johns Hopkins University, Baltimore, Md. 1884 

Brush, George J 14 Trumbull st., New Haven, Conn. 1868 

Campbell, William W Lick Observatory, Mt. Hamilton, California. 1902 

Cattell, Jambs McK Garrison, N. Y. 1901 

Ch amberlin, Thomas C University of Chicago, Chicago, lU. 19 j3 

Chandler, Charles F.i Columbia University, New York City. 1874 

Chandler, Seth C 16 CraigiesL, Cambridge, Mass. 1888 

Chittenden, Russell H Sheffield Scientific School, New Haven, Conn. 1890 

CoMSTOCK, Cyrus B., U. 8. A 1^4 E. Twenty-seventh st.. New York City. 1884 

CoMSTOCK, George C Washburn Observatory, Madison, Wis. 1899 

Councilman, Wm. T Harvard Medical School, Boston, Mass. 1904 

Crafts, James M 88 Marlborough st., Boston, Mass. 1872 

Dall, William H Smithsonian Institution, Washington, D. C. 1897 

Dana, Edward S Yale University, New Haven, Conn. 1884 

Davidson, George 22^1 Washington st. , San Francisco, Cat. 1874 

Davis, Wm. Morris 17 Francis ave., Cambridge, Mass. 1904 

DuTTON, Clarence E., U. S. A Englewood, N J. 1884 

Elkin, William L Yale University Observatory, New Haven, Conn. 1895 

Emmons, Samuel F U. S. Geological Survey, Washington, D. C. 1892 

Farlow, W. G Harvard University, Cambridge, Mass. 1879 

Gibbs, Wolcott Neuport, R. I. 

Gilbert, Grove K U. S. Geological Survey, Washington, D. C. 1883 

GiLii, Theodore N Smithsonian Institution, Washington, D. C. 1873 

Gooch, Frank A Yale University, New Haven, Conn. 1897 

GooDALE, George L Harvard University, Cambridge, Mass. 1890 

Hague, Arnold U. S. Geological Survey, Washington, D. C. 1885 

Hale, George E Yerkes Observatory, Williams Bay, Wis. 1902 

Hall, Asaph Norfolk, Conn. 1875 

Hastings, Charles S Yale University, New Haven, Conn. 1889 

HiLGARD, Eugene W University of California, Berkeley, Cal. 1872 

Hill, George W West Nyack, N. Y. 1874 

HoLDEN, Edward S U. S. Military Academy, West Point, N. Y. 1885 

Jackson, Charles L 6 Boylston Hall, Cambridge, Mass. 1883 

James, William 95 Irving st., Cambridge, Mass. 1903 

Johnson, Samuel W 54 Trumbull st.. New Haven, Conn. 1866 

Lang ley, Samuel P Smithsonian Institution, Washington, D. C. 1876 

Mark, Edward L 109 Irving St., Cambridge, Mass. 1903 

Mendenhall, Thomas C Worcester, Mass. 1887 
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election. 

Mbrriam, C. Hart Department of Agriculture, Washington^ D. C. 1902 

Michael, Akthcr Tufls CoUege, Mass. 1889 

MiCHELSON, Albert A University of Chicago, Chicago, HI. 1888 

MiNOT, Charles S Harvard Medical School, Boston, Mass. 1897 

Mitchell, S. Weir 15^4 Walnut st., Philadelphia, Pa. 1865 

Moore, Eliakim H University of Chicago, Chicago, IlL 1901 

Morley, Edward W ^^3S Euclid ave. , Oet^land, Oh io. 1897 

Morse, Edwakd S P. O. Box S68, Salem, Mass. 1876 

Nef, John Ulric University of Chicago, Chicago, lU. 1904 

Newcomb, Simon, U. S. N 1620 P st. X. W., Washington, D. C. 1869 

Nichols, Edward L Cornell University, Ithaca, X. Y. 1901 

OsBORN, H. F imericnn Musettm of Xatural History, Xew York City. 1900 

Osgood, William Fogg Harvard Unii'ersity, Cttmbridtr, Mass. 1904 

Peirce, Charles S MUford, Pa. 1876 

Penfield, S. L Yale University, Xew Jfaven; Conn. 1900 

Pickering, Edward C Oltservatory, Cambridge, Mass. 1873 

Prudden, T. Mitchell Columbia University, Xew York City. 1901 

Pumpelly, Raphael. Gibbsave., Xewport, R. I. 1872 

Putnam, Frederick W Peabody Museum, Cambridge, Mass. 1885 

Remsen, Ira Johns Hopkins University, Baltimore, Md. 1882 

Richards, Theodore W Harvard University, Cambridge, Mass. 1 899 

Sargent, Charles S Arnold Arboretum, Jamaica Plain, Mass. 1895 

ScuDDER, Samuel H Cambridge, Mass. 1877 

Smith, Edgar F University of Pennsylvania, Philadelphia, Pa. 1899 

Smith, Sidney I Yale University, Xew Haven, Conn. 1884 

Trelease, Wm Missouri Botanical Garden, St. Louis, Mo. 1902 

Trowbridge, John Harvard University, Cambridge, Mass. 1878 

Van Hise, C. R University of Wisconsin, Madison, Wis. 1902 

Verrill, a. E Yale University, Xew Haven, Conn. 1872 

Walcott, Charles D. U S. Geological Survey, Washington, D. C. 1896 

Webster, Arthur G Clark University, Worcester, Mass. 1903 

Welch, William H 9S5 St. Paul st., Baltimore, Md. 1895 

Wells, Horace L Yale University, Xew Haven, Conn. 1903 

White, Charles A S30 T st. XW., Washington, D. C. 1889 

Whitman, Charles O University of Chicago, Chicago, III. 1895 

Wilson, Edmund B Columbia University, Xew York City. 1899 

Wood, Horatio C 1926 Chestnut st. , Philadelphia, Pa. 1879 

Woodward, Robert S Columbia University, Xew York City. 1896 

Wright, Arthur W Yale University, Xeiv Haven, Conn. 1881 

Young, Charles A Princeton University, Princeton, X. J. 1872 

DECEASED MEMBERS. 



Date of Date of 
election. death. 



Aqassiz, Louis* 

Alexander, J. H.* 

Alexander, Stephen* 

Bache, Alexander Dallas*. 

Baird, Spencer F.* 

Barnard, F. A. P 

Barnard, J. G.* 



1864 



Dec. 14,1873 
Mar. 2,1867 
June 26, 1883 
Feb. 14,1867 
Aug. 19,1887 
Apr. 27,1889 
May 14,1882 



* Biographical notices have been presented of those designated by an asterisk. 
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DECEASED MEMBERS— Continued. 



Date of 
election. 



Date of 
death. 



Babtlbtt.W.H. C 

Bebcher, Charles Emerson* . 
Bbown-Sequard, Charles £.*. 

Casey, Thomas L. * 

Caswell, Alexis* 

Chauvenet, Wilu am * , 

Clarke, Henry Jambs* , 

Coffin,James H.* , 

Coffin. J. H. C* 

Cook, George H.* 

Cooke, Josiah P.* 

Cope, Edward D.* , 

Coues, Eluott 

Dalton, J. C* * 

Dana, James D 

Davis, Charles H.* 

Draper. Henry* 

Draper, John W. * 

Eads, James B. * 

Engelmann, George* 

Perrbl, William* 

Frazer, John Fries* 

Gahh, Wiluam M.* 

Genth, F. a.* 

GiRBS, Josiah Willard 

Gilliss, James Melville * 

Goode, G. Brown* 

Gould, Augustus A.* 

Gould, Benjamin A , 

Gray, Asa* 

GUYOT, ARNOLD* 

Hadley, James* 

Haldeman, S. S.* , 

Hall, James 

Hayden, F. v.* 

Henry, Joseph* 

HiLGARD, Julius E.* , 

Hill, Henry B.* 

Hitchcock, Edward * 

Holbrook, J. E.* 

Hubbard, J. S.* 

Humphreys, A. A.* 

Hunt, T. Sterry 

Hyatt, Alpheus 

Keeler, J. E.* 

King, Clarence* 

Kirkland, J arbd p.* 

Lane, J. Homer* 

Le Conte, John* 

Le Conte, John L.* 

Le Conte, Joseph , 

Lea, Matthew Carey * 

Leidy, Joseph 

Lesley, J. Peter 

Lesquereux, Leo* 



1868 
1890 



1872 



1887 
1872 
1872 
1877 
1864 



1877 
1877 
1872 



1868 



1876 
1872 
1879 



1888 



1864 
1876 



1873 



1883 



1873 
1875 
1900 
1876 
1865 
1872 
1878 



1875 
1892 



1864 



Feb. 

Feb. 

Apr. 

Mar. 

Jan. 

Dec. 

July 

Jan. 

Jan. 

Sept. 

Sept. 

Apr. 

Dec. 

Feb. 

Apr. 

Feb. 

Nov. 

Jan. 

Mar. 

Feb. 

Sept. 

Oct. 

May 

Feb. 

Apr. 

Feb. 

Sept. 

Sept. 

Nov. 

Jan. 

Feb. 

Aug. 

Sept. 

Aug. 

Dec. 

May 

May 

Apr. 

Feb. 

Sept. 

Aug. 

Nov. 

Feb. 

Jan. 

Aug. 

Dec. 

Dec. 

May 

Apr. 

Nov. 

July 

Mar. 

Apr. 

June 

Oct. 



11.1893 
14,1904 

2,1894 
25,1896 

8,1887 
13,1870 

1,1873 

6,1873 

8,1890 
22,1889 

3,1894 
12,1897 
25,1899 

2,1889 
14,1895 

14. 1877 
20,1882 

4,1882 

8,1887 

4,1884 

18, 1891 

12,1872 

30,1878 

2,1893 

28,1903 

9,1865 

6,1896 

15,1866 

27,1896 

30,1888 

8,1884 

1,1872 

20,1880 

8,1898 

22,1887 

13. 1878 
8,1891 
6,1903 

27,1864 

8,1871 
16,1863 
28,1883 
12,1892 
16,1902 
12,1900 
24,1901 
10,1877 

3,1880 
29,1891 
15,1883 

6,1901 
16,1897 
30,1891 

3,1908 
25,1889 



* Biographical notices have been presented of those designated by an asterisk. 
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DECEASED MEMBERS— Ck^ntinued. 



LONGSTRETH. MiERS P... 
LOOMIS, ELIAS* , 

LovERiNG, Joseph 

Lyman, Theodore* 

Mahax, D.H.* 

Marsh, G. P.* 

Marsh, O. C 

Mayer, Alfred M 

Mayo-Smith, Richmond. 
Meek, F. B.* 



Meigs, M. C* 

Mitchell, Henry 

Morgan, Lewis H.* 

Morton, Henry 

Newberry, J. S.* : 

Newton, H. A.* 

Newton, John* 

Norton, William A.* t. 

Oliver, James £.* 

Packard, A. 8 

Peters, C. H. F 

PODRTALES, L. F.* 

Powell, John W 

RoDGERS, John 

Rogers, Fairman 

Rogers, Robert E.* 

Rogers, Wm. A.* 

Rogers, William B.* 

Rood, OodenN 

Rowland, Henry A.* 

RUTHERFURD, LEWIS M. * 

Saxton, Joseph* i 

ScHOTT, Charles A 

Sellers, William 

SILLIMAN, Benj., Sr.* 

Silliman, Benj., Jr 

Smith, J. Lawrence* 

Stimpson, William* 

Strong, Theodore* 

Sullivant, W. 8.* 

Torrey, John* 

Totten, J. G.* 

Trowbridge, William P.* 

Trumbull, James H 

Tuckerman, Edward* 

Walker, Francis A.* 

Warren, G.K.* 

Watson, James C* 

Watson, SERftNO* 

Winlock, Joseph* 

Woodward, J. J. * 

Wobthen, a. H.* 

Wym an, Jeffries* 



Date of 
election. 



1873 
1878 
1872 



1866 
1874 
1872 
1890 
1869 
1865 
1885 
1875 
1874 



1876 
1873 
1872 
1872 
1876 
1873 
1880 



1885 



1885 
1881 



1872 
1873 



1872 



1873 



1872 
1872 



1878 
1876 



1889 



1873 
1872 



Date of 
death. 



Dec 

Aug. 

Jan. 

Sept 

Sept. 

July 

Mar. 

July 

Nov. 

Dec. 

Jan. 

Dec. 

Dec. 

May 

Dec. 

Aug. 

May 

Sept. 

Mar. 

Feb. 

July 

July 

Sept. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

May 

Oct. 

July 

Jan. 

Nov. 

Jan. 

Oct. 

May 

Feb. 

Apr. 

Mar. 

Apr. 

Aug. 

Aug. 

Mar. 

Jan. 

Aug. 

Nov. 

Mar. 

June 

Aug. 

May 

Sept. 



27,1891 
16,1889 
18,1892 
10,1897 
16,1871 
28,1882 
18,1899 
13,1897 



1901 
1877 
1892 
1902 
1881 
1902 
1892 
1896 
1895 
1883 
1895 
1905 
1890 
1880 
1902 
1882 
1900 
1884 
1898 
1882 
1902 
1901 
1892 
1873 
1901 
1905 
1864 
1885 
1883 
1873 
1869 
1882 
1873 
1864 
1892 
1897 
1886 
1897 
1882 
1880 
1892 
1875 
1884 
1888 
1874 



* Biographical notices have been presented of those designated by an asterisk. 
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FOREIGN ASSOCIATES. 

AuwKRS, Arthur Berlin. 

Backlund, Osk ar PuZkovxi. 

Babyer, Adolph Bitter von Munich. 

Berthelot, M. p. E Paris. 

BoLTZM ANN, LuDwiG J Vienna. 

BoRNBTT, Edouard Paris. 

BR(k3(}ER, W. C Christiania. 

Darwin, George H Cambridge. 

Ehrlich, Paul Frankfuri-am-Main. 

FiB( HER, Emil Berlin. 

Gbikie, Sir Archibald London. 

Gill, David Cape Town 

HoFF, J. H. VAN*T Berlin. 

H(M)KBR, Sir J. D London. 

HuGGiN8, Sir William London. 

Janhhbn, J Paris. 

Kelvin, I^ord^ London. 

Klein, Felix Gottingen. 

Kocm, Robert Berlin. 

KoHLRAUscH, Friedrich Berlin. 

K(^lliker, Albert von Wiirzburg. 

Kronecker, Hugo Bern. 

Lankester, E. Bay London. 

Lister, Lord London. 

LoEWY, Maurice Paris. 

Marey, E. J Paris. 

Mendeleeff, D. I St. Petersburg. 

MoissAN, Henri Paris. 

Pfeffer, Wilhelm : Leipzig. 

Picard, Emile Paris. 

Poi NCARE, H ENRi Paris. 

Ramsay, Sir William London. 

Rayleigh, Lord London. 

Richthofen, F. VON Berlin, 

Rosenbusch, H Heidelberg. 

Strasburger, Edouard Bonn. 

Struve, Otto von Karlsruhe. 

SuEss, Edouard Vienna. 

Thomson, Joseph John Cambridge. 

VoGEL, H. C Berlin. 

Vries, Hugo de Amsterdam. 

ZiRKEL, Ferdinand Leipzig. 

DECEASED FOREIGN ASSOCIATES. 

Sir Wm. Rowan Hamilton. Friedrich Wohler. 

Karl Ernst von Baer. J. B. Dumas. 

Henry Milne-Edwards. J. B. J. D. Boussingault. 

Michael Faraday. M. E. Chevreul. 

L. Elie de Beaumont. Michel Chasles. 

Sir David Brewster. Sir George B. Airy. 

G. A. A. Plana. J. C. Adams. 

F. W. A. Argelander. Sq^ Rjcharp Owen, 
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DECEASED FOREIGN ASSOCIATES-Continiied. 



C. H. C. BrRMEIBTER. 

Abthur Caylby. 
T. H. HcxxBY. 
Hugo Gyldkx. 

F. F. TissKRAjm. 
Julius von Sachs. 

Sir Roderick I. Murchison. 
Victor Rbgnault. 
H. W. DovF. 
C. A. F. Peters. 
Justus von Liebig. 
Alexander Braun. 
Joachim Barrands. 

AdOLPHB WtJRTZ. 

Theodore von Oppolzer. 

G. R. KiRCHOFF. 

Rudolph Clausics. 
James P. Joule. 
Carlos Iba^ez. 
Jban Servais Stas. 



Alphonsb db Candollb. 

a. w. hofmann. 

Baron H. von Hblmholtz. 

K. F. W. LuDwiG. 

Loris Pasteur. 

August Kbkule. 

Emil Du Bois Rbymond. 

J. J. Sylvester. 

Karl Weierktrass. 

Rudolph Leuckart. 

C. F. Rammbl^bbrg. 

SoPHUs Lib. 

Robert W. Bunsbn. 

J. L. F. Bertrand. 

Henri de Lacaze-Duthiers. 

Alfred Cornu. 

Rudolph von Virchow. 

Sir Geor(;e G. Stokes. 

Karl Gbgenbaur. 

Karl Alfred Rittbr von Zittel. 
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XiETTEB FBOM THE PRESIDENT OF THE NATIONAI< ACADEMT 
OF SCIENCES ST7BMITTING A BEPOBT OF THE OPERATIONS OF 
THE NATIONAIi ACADEMT OF SCIENCES FOB THE PAST YEAR, 
1905. 



National Academy of Sciences, 

Office of the President, 
Washington, D, C, January '2, 1906, 
Sir: In conformity with the requirements of the act of incorpora 
tion, approved March 3, 1863, I have the honor to submit herewith a 
report of the operations of the National Academy of Sciences for the 
past year. 

Very respectfully, 

Alexander Agassiz. 
The President of the Senate. 
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ACT OF INCOBPOBATION AND AMENDMENTS. 

AX ACT To incorpofate the National Academy of Sciences. 

Se it enacted hy the Senate and House of Rejyresentativea of the United 
States of America in Congress asse)nb/ed^ That Louis Agassiz, Massa- 
chusetts; J. H. Alexander, Maryland; S. Alexander, New Jersey; A. D. 
Bache, at large; F. A. P. Barnard, at large; J. G. Barnard, United 
States Army, Massachusetts; W. H. C. Bartlett, United States Military 
Academy, Missouri; U. A. Boyden, Massachusetts; Alexis Caswell, 
Rhode Island; William Chauvenet, Missouri; J. H. C. Coffin, United 
States Naval Academy,' Maine; J. A^ Dahlgren, United States Navy, 
Pennsylvania; J. D. Dana, Connecticut; Charles H. Davis, United 
States Navy, Massachusetts; George Engelmann, Saint Louis, Mo.; 
J. F. Frazer, Pennsylvania; Wolcott Gibbs, New York; J. M. Gilliss, 
United States Nav}^, District of Columbia; A. A. Gould, Massachusetts; 
B. A. Gould, Massachusetts; Asa Gray, Massachusetts; A. Guyot, New 
Jersey; James Hall, New York; Joseph Henry, at large; J. E. Hilgard, 
at large, Illinois; Edward Hitchcock, Massachusetts; J. S. Hubbard, 
United States Naval Observatory, Connecticut; A. A. Humphreys, 
United States Army, Pennsylvania; J. L. Le Conte, United States Army, 
Pennsylvania; J. Leidy, Pennsylvania; J. P. Lesley, Pennsylvania; 
M. F. Longstreth, Pennsylvania; D. H. Mahan, United States Military 
Academy, Virginia, J. S. Newberry, Ohio; H. A. Newton, Connecticut; 
Benjamin Peirce, Massachusetts; John Rodgers, United States Navy, 
Indiana; Fairman Rogers, Pennsylvania; R. E. Rogers, Pennsylvania; 
W. B. Rogers, Massachusetts; L. M. Rutherfurd, New York, Joseph 
Saxton, at large; Benjamin Silliman, Connecticut; Benjamin Silliman, 
junior, (Connecticut, Theodore Strong, New Jersey; John Torrey, New 
York; J. G. Totten, United States Army, Connecticut; Joseph Win- 
lock, United States Nautical Almanac, Kentucky; Jeffries Wyman, 
Massachusetts; J. D. Whitney, California; their associates and suc- 
cessors duly chosen, are hereby incorporated, constituted, and declared 
to be a body corporate, by the name of the National Academy of 
Sciences. 

Sec. 2. A7id he it further enacted, That the National Academy of 
Sciences shall consist of not more than fifty ordinary members, and 
the said corporation hereby constituted shall have power to make its 
own organization, including its constitution, by-laws, and rules and 

5 
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6 ACT OF INCORPORATION AND AMENDMENTS. 

regulations; to till all vacancies created by death, resignation, or other- 
wise; to provide for the election of foreign and dcmiestic members, 
the division into classes, and all other matters needful or usual in sach 
institution, and to report the same to Congress. 

Sec. 3. And he it further enacted^ That the National Academv of 
Sciences shall hold an annual meeting at such place in the United States 
as may be designated, and the Academy shall, whenever called upon 
by any Department of the Government, investigate, examine, experi- 
ment, and report upon any subject of science or art, the actual expense 
of such investigations, examinations, experiments, and reports to he 
paid from appropriations which may be made for the purpose, but the 
Academy shall receive no compensation whatever for any services to 
the Government of the United States. 

Approved, March 3, 1863. 

AN ACT To amend the act to incorporate the National Academy of Sciences. 

Be it enacted hy the Senate and House of Repi^'esentatives of the United 
States of America i7i Congress assembled^ That the act to incorporate 
the National Academy of Sciences, approved March third, eighteen 
hundred and sixty-three, be, and the same is hereby, so amended as to 
remove the limitation of the number of ordinary members of said 
Academy as provided in said act. 

Approved, July 14, 1870. 

Department of State, June 10^ 1882. 

True copies. 

Sevellon a. Brown, 

Chief Clerk. 



AN ACT To authorize the National Academy of Sciences to receive and hold trust 
funds for the promotion of science, and for other purposes. 

Be ii enacted hy the Senate and House of Representatives of the United 
States of America in Congress a^semhled^ That the National Academy 
of Sciences, incorporated by the act of Congress approved March third, 
eighteen hundred and sixty -three, and its several supplements, be, and 
the same is hereby, authorized and empowered to receive bequests and 
donations and hold the same in trust, to be applied by the said Acad- 
emy in aid of scientific investigations and according to the will of the 
donors. 

Approved, June 20, 1884. 
« 

Department of State, June 2^^ 188^. 
A true copy. 

Sevellon A. Brown, 

Chief Cleric. 
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SESSIONS OF THE NATIONAL ACADEMY. 

During the year 1905 the Academy held three sessions. The first 
was the regular annual session held at Washington, April 18 to 20, 
inclusive; the second, a scientific session held at New Haven, Novem- 
ber 14 and 15; the third, a special session held at New Haven, Novem- 
ber 15, for the transaction of business. 

ANNUAL MEETING. 

The session was held at the U. S. National Museum, Washington, 
with the president, Mr. Alexander Agassiz, in the chair. 

The following members were present during the session: Messrs. 
Agassiz, Allen, Becker, Billings, Boas, Boss, Brewer, Brooks, Brush, 
CattelL Chittenden, Councilman, Dall, Davis, Dutton, Emmons, Gill, 
Hague, Langley, Merriam, Mitchell, Morse, Newcomb, Nichols, 
Osborn, Peirce, Putnam, Remsen, Walcott, Webster, Welch, Wells, 
White, Wood, and Woodward. 

REPORT OF THE HOME SECRETARY. 

The President of the National Academy of Sciences: 

I have the honor to present herewith the annual report of the home 
secretary of the National Academy of Sciences for the year ending 
April 17, 1905. 

The annual report of the president of the Academy for 1904 was 
transmitted to Congress February 20, 1905, through Senator Wetmore, 
chairman of the Committee on the Library. The usual edition of 500 
copies was received from the Public Printer AEarch 29. Of this edi- 
tion 200 copies have been distributed, including those sent to members 
of the Academy, our foreign associates, and such libraries as are on 
our exchange list. 

The fifth volume of the biographical memoirs was published during 
the past winter and a copy furnished to every member of the Academy 
and to about 200 of the most important reference libraries in the United 
States. The volume contains biographical sketches of 14 of our deceased 
members, in every case accompanied by a likeness. The biographies 
are those of Joseph Henry, J. E. Holbrook, L. F. de Pourtal^s, A. A. 
Gould, H. A. Rowland, Theo. Lyman, M. C. Lea, F. A. Walker, J. G. 
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Barnard, J. E. Keeler, James Hadley, H. B. Hill, Serene Watson, and 
R. E. Rogers. 

Part II of Prof. A. S. Packard's work on the bombycine moths will 
soon be issued as Volume IX of the memoirs of the Academy. Owing 
to the protracted illness and death of Professor Packard, the work of 
revising the text and illustrations has been delayed. Mr. Samuel 
Henshaw, of the Museum of Comparative Zoology, kindly undertook 
the work of seeing the volume through the press, and in a few weeks 
the monograph will be mailed to every member of the Academy. 

Memoirs I, II, and III, of Volume X are awaiting publication, and 
it is hoped they will soon be issued from the press of the Government 
Printing OflSce. 

At the time of the last annual meeting four new members were 

elected to the Academy. During the past year two members, William 

Sellers and Alpheus S. Packard, have died, leaving 91 names on the 

active membership list. The list of our foreign associates numbers 42. 

Very respectfully, 

Arnold Hague, 

April 17, 1905, Home Secretary. 

REPORT OF THE TREASURER. 

Washington, D. C, April 18, 1905. 
The President of the National Academy of Sciences. 

Sir: I have the honor to transmit herewith my financial report as 
treasurer of the National Academy of Sciences for the year ending 
April 18, 1905: 



Income. 


General 
fund. 


Bache 
fund. 


Watson 
fund. 


J. Law- 
Draper 1 rence 
fund. Smith 
1 fund. 


Gould 
fund. 


Em- 
mons 
and 
Gill, 
trus- 
tees. 


Build- 
ing 
fund. 


Balance brought forward: 
Cash 


$290.59 

3,500.00 

227.63 

505.10 


$826.06 
2,000.00 
2, 199. 77 


$1, 703. 04 
2,993.71 
1,088.43 


$122.16 1 $717.50 

1,496.57 

417.92 1 361.00 


$656.95 

1,000.00 

895.00 


$475.65 
15.00 


$133. 12 


Invested income 

Interest 

Members' tax 


1,500.00 
67.50 


Appropriation returned. . 


306.60 


107.50 
292.50 






1 


Increase from sale of 
bonds 




97.50 






1 












Total 


4, 620. 82 


5.332.43 


6, 185. 18 


540.08 ' 2.57.5.07 


2, 551. 95 


490.65 


1, 700, 62 








Disbursed 

Transfer to Capital fund. 
Balance: 

Cash 


677. 51 


1.566.06 


2,771.50 1 18.84 1 215.71 
450.00 ! ,.. 


786.01 



86.85 


1.33 


443.31 
3,500.00 


766. 37 
3,000.00 


119.97 1 71.24 ' a 612. 79 
3,293.71 ' 1,746.57 


765.94 
1,000.00 


403.80 


199.29 


Invested income 


1,500.00 


Total 


4, 620. 82 


5. 332. 43 


6, 185. 18 


540.08 2,575.07 


2,551.95 


490.65 


1,700.62 



(' Outstanding obligation, $100. 



Very respectfully, 



S. F. Emmons, Treasurer. 
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The treasurer's report was referred to an auditing committee con- 
sisting of Messrs. Dall and Gill, who after due examination reported 
as follows: 

The committee appointed to audit the accounts of the treasurer 
hereby certify that they have examined the statements of expenditures, 
receipts, and balances, and tind them to correspond to the vouchers 
and accounts of the treasurer. 

Wm. H. Dall. 
Theo. N. Gill. 

REPORT OF TRUST FUNDS. 
STATEMENT OF THE BOARD OF DIRECTORS OF THE BACHE FUND FOR 

1904-1905. 

The board of directors of the Bache fund herewith present as a 
matter of courtesy to the Academy, the following statement: 

Since the last stated meeting of the Academy, April, 1904, the direc- 
tors have authorized the following appropriations and payments: 

1904. 
May 5. To H. C. Wood, for investigation on the action of alcohol upon cir- 
culation $300 

1905.- 
Mar. 27. To Charles L. Doolittle, being second year's installment of the total 
appropriation of $1,000 to him, reported to the Academy in April, 
1904 500 

The board has received from Dr. W. T. Porter the sum of $300 
returned as an unused appropriation made and paid to him March 17, 
1904. 

Respectfully submitted. Seth C. Chandler. 

Ira Remsen. 

REPORT OF the DIRECTORS OF THE BENJAMIN APTHORF GOULD FUND 
FOR THE ACADEMY YEAR 1904-1905. 

The directors of the Benjamin Apthorp Gould fund present the 
following report: 

Since the last stated meeting of the Academy, April, 1904, the direct- 
ors have authorized the payment to Charles L. Doolittle of the sum 
of $500, this being the second year's installment of the appropriation 
of $1,000 made to him and reported to the Acadeni}^ in April, 1904. 
They have also authorized the treasurer to carry the sum of $500 
from cash income account to invested income account as an addition 
to the sinking fund toward meeting the deferred contingent grant of 
$2,500, reported on page 11 of the Academy's report of 1902. 
Respectfully submitted. 

Asaph Hall. 

Lewis Boss. 

Skth C. Chandler. 
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REPORT OF THE WATSON TRUSTEES. 

Washington, D. C, April 18, 1905. 
To the National Academy of Sciences: 

The Watson trustees have the honor to submit the following report: 

The only work which has been carried on during the past year has 
been on tables of the asteroids discovered by James C. Watson, as 
provided in his bequest. It will be recalled by the Academy that it 
was found by the trustees impossible to bring this work to completion 
within any reasonable time unless some competent mathematical 
astronomer, with a corps of computers at hand, devoted an important 
part of his time and energies to the work. Under these circumstances 
an ari*angement was made with Professor Leuschner, of the University 
of California, for placing all the facilities in his hands, and paying all 
the computers whom he found necessary to carry on the work. 

The trustees hav e much pleasure in reporting that this arrangement 
has been entirely successful. Tables of ten of the asteroids are 
approaching completion, and it is estimated by Professor Leuschner 
that the whole work, that on the lost uEthra excepted, will be ready 
within two years. For more detailed information a copy of a con- 
densed report by Professor Leuschner is appended hereto. 

The trustees can not speak too highly of the value of Professor 
Leuschner's services in this connection. The most complex problems 
of theoretical astronomy had to be dealt with on lines which might 
almost be regarded as new. Professor Leuschner has not only mas- 
tered and applied the best methods heretofore known, but has him- 
self improved upon them, critically investigating and revising the 
basis on which they rest, thus making at the same time important 
coutributions to celestial mechanics. He has at every step made com- 
plete and detailed reports of all of his proceedings. Recognizing the 
fact that the income of the fund would, during the progress of the 
work, barely provide for the payment of his computers, he has exacted 
no condition as to his own compensation for the time and labor devoted 
to the work. 

Respectfully submitted. 

Simon Newcomb, Chairman. 

Uni\'ersity of California, 
Berkeley Astronomical Department, 

Aprils, 1906. 

A condensed report on the condition of the WATSON WORK ON APRIL 1, 1905. 

Prof. Simon Newcomb, 1620 P street, Washington, D. C, for the National Academy oj 

Sciences. 

My Dear Professor Newcomb: The regular reports so far submitted to the Wat- 
son trustees cover more than 100 typewritten pages, and set forth in detail the work 
that has been accomplished up to April 1, 1905. In the present report I shall there- 
fore confine myself to a brief statement of the present condition of the asteroid work. 



Digitized by VjOOQ IC 



REPORT OF THE NATIONAL ACADEMY OF SCIENCES. 11 

A similar report was submitted two years ago. At that time the asteroid work 
received a serious interruption of ahoat eight months, due to various changes in 
the staff of the Berkeley astronomical department and to the difficulty of securing 
efficient compoten?. With the arrival of Dr. Burt L. Newkirk in the latter part of 
September, 1903, the work was again regularly taken up, with Dix*tor Newkirk and 
Miss Hobe as computers. 

The first work undertaken was an investigation of the discrepancies between the 
obeerved places of planet 93, Minerva, and those computed by Eichelberger from 
his perturbations and tables. After considerable fruitless search for an error in the 
work, the perturbations of Minerva were recomputed with satisfactory results. A 
motion of the node was discovered, which considerably improved the results. Mr. 
Eichelberger' s numerical work was found to be entirely correct, but the programme 
of the work was found not to be consistent with the accuracy aimed at. 

At the same time, with the perturbations of Minerva, the perturbations of (115) 
Thyra were computed by Hansen's method. This brought the list of asteroids for 
which perturbations, inclusively of the constants of integration, have l)een deter- 
mined by the Berkeley astronomical department, up to 12. 

Asteroids (119) Althsea and (103) Hera were then taken up. Perturbations and 
tables had been computed for these by Ritter, and Ross had made a comparison of 
the theory with the observations for the purpose of correcting the elements, but 
found that the residuals could not be much improved. A determination of a possi- 
ble motion of the node was therefore taken up, but it was found that the discrepan- 
cies could not be accounted for by a motion of the node. 

The next step in the work was to prepare a complete programme for the tabulation 
of the perturbations of all of the asteroids, and considerable work in carrying out 
this programme has since been done. The first step of all in this connection was the 
collection of the necessary observations for all of the observed oppositions of all of 
the Watson asteroids. For the 12 planets for which perturbations have been com- 
puted here, observations were then selected with great care for the correction of the 
elements. For this purpose it was necessary to investigate the observations of nearly 
130 oppositions by comparison with ephemerides and with each other. At this 
point Doctor Newkirk and Miss Hobe were assigned only such portions of the work 
as required technical preparation, a great part of the numerical work being left to 
piece computers employed at a cheap rate (30 cents per hour). All computations 
were made in duplicate. In order to compute the perturbations for the selected 
observations, such portions of the tables as would not be affected by a correction of 
the elements were constructed first, and then the perturbations were taken out for 
all of the 12 planets concerned, and the places computed for each opposition and 
compared with the observations. The necessary differential coefficients for the 
least square reduction were then computed by Bauschinger's method and the resid- 
uals in a and 5 decomposed into residuals in and perpendicular to the plane of the 
orbit. The solution of the resulting equations of condition by the method of least 
squares for these 12 planets is completed and the residuals resulting from the least 
square solutions prove the correctness of the calculation. 

The difficulties involved in the asteroid work are not merely numerical, but much 
time and energy has to be devoted to theoretical questions so as to produce for each 
planet the best possible result. Theoretical difficulties are somewhat lessened by the 
fact that the programme of the Watson trustees calls for tables which give the pertur- 
bations only to one-tenth of a minute, but even first-order perturbations are not suffi- 
cient for this purpose in some cases, no matter what method of determining the per- 
turbations is used. It must be expected that as the calculation progresses, unforeseen 
difficulties arise which cause an unavoidable retardation. On that account I am now 
pushing forward the work on what might be termed the clear cases, so as to carry 
those to a rapid conclusion. 
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It has Ix-en found that in certain cases the perturbations need correction, owing to 
the large corrections to the elements resulting from the least square solution, but it 
is hoped that these corrections to the perturbations can be determined differentially 
by certain formulae which I have derived for the purpose. This, however, may not 
be iKJSsible in cases like (121) Hermione and (104) Clymene, in which latter case the 
largest term in nz amounts to about 4°. 5. In many cases it is necessary to make two 
approximations to the corrections to the elements by successive corrections of the 
perturbations and least square reductions. There seems to be good reason to believe 
that tables for some ten planets will be ready for publication at the end of the sum- 
mer months, and that the whole work can be wound up in from eighteen months to 
two years at the rate of progress hitherto made. 

In conclusion, I present the following synopsis of the present condition of the work 
on each of the VV^atson asteroids. 

Twelve asteroids. — We have fully completed the expressions for ndz, v, and u cos i 
for the perturbations, collected the observations, taken out the perturbations, etc., 
and have corrected the elements of the following 12 asteroids: 



(93) Minerva. 


(121) Hennione. 


(150) Nuwa. 


(104) Clymene. 


(128) Nemesis. 


(161) Athor. 


(.105) Artemis. 


(133) Gyrene. 


(174) Ph^dra. 


(115) Thy ra. 


(139) Juewa. 


(179) Clytemnestra. 


Three asteroids. — (1( 


m Dione, (168) Svbilla and 


(175) Andromache belong 



group i, and special tables for this group were prepared at Berkeley after Bohlin. 
Through discrepancies between our results and those of Bohlin certain errors in 
Bohlin's work were discovered after considerable investigation. Further investiga- 
tion will be necessary owing to additional discrepancies in our tables, those of 
Bohlin and those of v. Zeipel. These investigations are still under way. 

Two asteroids. — (119) Althaea and (103) Hera. Perturbations and tables complete 
(by Ritter). Results not satisfactory, as appears from comparison of observations 
with theory by Ross. Further investigation necessary to discover cause of discrepancy. 

One asteroid. — (79) Eurynome. Perturbations by Becker, tables by Eichelberger. 
It seems that final comparison between observations and theory has not yet been 
made. It is therefore not possible to state at present whether the results so far 
obtained are satisfactory. 

One asteroid. — (101) Helene. Perturbations and tables by Ritter. Complete. 
Comparison between observations and theory indicates that improvement is possible- 
Investigation of discrepancy desirable. Such investigation commenced by Lawton 
but not completed. 

Tivo asteroids. — (94) Aurora and (100) Hekate. We supposed that these asteroids 
had already been taken up by others, but no computations or results referring to 
these planets are available, and their perturbations will, therefore, have to be computed 
here. 

One asteroid. — ( 132) Aethra, lost planet. Fate of this planet is under investigation 
by Miss Hobe for her doctor's dissertation. (Twenty-two asteroids.) 

In order to make the results of our work available as soon as possible. Professor 
Nev'comb and I have agreed that the tables of the perturbations should be printed 
first, and that the necessary account of the work and the various investigations 
undertaken on each planet should be printed subsequently. 

Very respectfully submitted. 

Armin 0. Leuschner. 
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REPORT OF THE COMMITTEE ON THE BARNARD MEDAL. 

The committee on the Barnard medal respectfully recommend that 
Prof. Henri Becquerel, of Paris, member of the Institute, be recom- 
mended by the National Academy of Sciences to the trustees of 
Columbia University as the proper recipient of the Barnard medal to 
be awarded next June. In making this recommendation the com- 
mittee has borne in mind not only the important discoveries in the 
field of radio-activity made by Professor Becquerel during the last 
five years, but also the fact that he was the original discoverer of the 
so-called dark rays from uranium, which discover}^ has been the basis 
of subsequent research into and of our present knowledge of the laws 
of radio-activity. 

Eespectf uUy submitted. 

J. S. Billings. 

S. Newcomb. 

E. L. Nichols. 

ELECTIONS. 

Messrs. Welch, Hale, Woodward, Chittenden, Osborn, and Billings 
were elected members of the council. 

Messrs. Arthur A. Noyes, Michael I. Pupin, John C. Branner, 
William H. Holmes, and William H. Howell were elected members of 
the Academy. 

Henri Becquerel, of Paris, and Paul von Groth, of Munich, were 
elected foreign associates of the Academy. 

DEATHS. 

Two members of the Academy died during the year 1905: William 
Sellers, January 24, and Alpheus S. Packard, February 14. 

Four foreign associates died during the year: E. J. Mare}^ Otto von 
Struve, Ferdinand Freiherr von Richthofen, and Albert von Kdlliker. 

list of papers presented at the APRIL SESSION. 

The Geographical Cycle in an Arid Climate. William M. Davis. 

The Mechanical Equivalent of Light. Edward L. Nichols. 

The Effects of Alcohol upon the Circulation. H. C. Wood and 
Daniel M. Hoyt. 

The Axis of Symmetry orf the Ovarian Egg of the O^^ster. W. K. 
Brooks. 

The Expedition of the U. S. Fish Commission Steamer Albatross-^ 
in charge of Alexander Agassiz, in the Eastern Pacific, Lieut. Com- 
mander L. ]M. Garrett, commanding. Alexander Agassiz. 

A Catalogue of Spectroscopic Binar\' Stars. W. W. Campbell and 
Heber D. Curtis. 
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Di.scovery of the Sixth and Seventh Satellites of Jupiter, and their 
Approximate Orbits. C. D. Perrine. (Introduced by W. W. Camp- 
bell.) 

Resequent Valleys. William M. Davis. 

ANNOUNCEMENTS. 

The president announced the appointment of Mr. R. S. Woodward as 
a member of the committee on weights, measures, and coinage; of Mr. 
George E. Hale as a member of the committee on the Henry Draper 
fund, in place of Mr. E. C. Pickering, resigned; of Mr. Edward L. 
Nichols as a member of the committee on the Barnard medal in place 
of Mr. William Sellers, deceased; and of Mr. Edward F. Smith as a 
member of the committee on the Wolcott Gibbs fund, in place of Mr. 
T. M. Drown, deceased. 

The president also announced the appointment of Mr. William Tre- 
lease as a delegate to the International Botanical Congress to be held 
at Vienna, June 11 to 18, 1905; and of Messrs. George E. Hale and 
W. W. Campbell as delegates to represent the Academy on the solar 
research committee to meet in Oxford in September, 1905. 

AMENDMENT TO RULES. 

Rule IX was amended by adding the following paragraph: 

Before publication all memoirs must be referred to the committee on publication, 
who may if they deem best refer any memoir to a special committee appointed by 
the president to determine whether the same should be published by the Academy, 

AUTUMN MEETING OF THE ACADEMY. 

SCIENTIFIC SESSION. 
[Held in New Haven, November 14 and 15, 1905.] 

A scientific session for the reading of papers having been called by 
the council, the Acadeni}^ met at the Sheffield Scientific School, of 
Yale Universit}^, New Haven, November 14 and 15, 1905. 

President Agassiz presided at the sessions and the following mem- 
bers were in attendance: Messrs. Barus, Boas, Brewer, Brush, Cattell, 
Chandler (C. F.), Chittenden, Dana, Davis, Elkin, Gouch, Hague, Hall, 
Hastings, Johnson, Minot, Morse, Noyes, Osborn, Peirce, Penfield, 
Trowbridge, Verrill, Webster, Wells, Wilson, Wright. 

The following papers were presented: 

Studies on the Chemical Physiology of Development and Growth. 
L. B. Mendel. (Introduced by R. H. Chittenden.) 

On a New Mineral from Borax Lake, California. S. L. Penfield. 

Relation of the True Anomalies in a Parabola and a Very Eccentric 
Ellipse having the Same Perihelion Distance. A. Hall. 
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On Erroi-s of Eccentricity and Colli mation in the Human Eye. 
F. E. Beach. (Introduced by C. S. Hastings.) 

On Pearson's Formulas of Skew Distribution of Variates. Franz 
Boas. 

Sex-determination and the Chromosomes. E. B. Wilson. 

The Dwyka Glacial Conglomerate of South Africa. W. M. Davis. 

The Disintegration Products of Thorium as indicated by the Pro- 
portions of Lead and Helium in Minerals. B. B. Boltwood. (Intro- 
duced by H. L. Wells.) 

The Relation of Betweenness and Royce's O-collections. C. S. 
Peirce. 

Some Problems in Metallic Reflection. L. P. Wheeler. (Introduced 
by C. S. Hastings.) 

Further Observations on Sedimentation. W. H. Brewer. 

The Effect of Roentgen Rays on Certain Metals. H. A. Bumstead* 
(Introduced by C. S. Hastings.) 

On the Variation in the Spines of Sea Urchins. A. Agassiz. 
• 

BUSINESS MEETING. 
[New Haven, November 14, 1905. ] 

Mr. Agassiz stated to the Academy that at the last council meeting 
he had offered to hand over to the treasurer of the Academy the sum 
of $5,000, or bonds to the value of $5,000, approved by the treasurer 
on the following conditions: That the sum of $5,000 subscribed by 
him to the building fund be credited to the general fund, the income 
to be used for general purposes of the Academy, but that the capital 
be available for the building fund whenever it is needed for that pur- 
pose, and that Mr. Billings had moved in the council that the offer of 
Mr. Agadsiz be accepted with thanks, and that the treasurer be author- 
ized to accept the same in the name of the Academy. 

The president appointed Messrs. Brooks, Cattell, James, Newcomb, 
and Osborn as a committee to report to the council on the relations of 
the Academy to the philosophical, economic, historical and philolog- 
ical sciences. 

The president announced the death of Baron F. v^on Richthofen, of 
Berlin, a foreign associate. 

Mr. Agassiz presented the following report from the committee 
appointed by the council to consider the question of aiding the work 
of the International Association for Seismological Observations: 

SEISMOLOGY. 

Seismology is a field of geophysical research of the very first importance, but it 
still remains in a very rudimentary stage of development. Under ideal conditions, 
earthquake shocks should afford the means of sounding the very depths of the earth, 
and of determining the physical constants of the component materials of the globe 
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along an endless number of chords or curvilinear paths between the centers of shock 
and observing stations. Even under present conditions, a considerable amount of 
interest attaches to seismological observations, and it is possible to determine the 
latitude and longitude of centers of shock. This achievement, however, is far short 
of what the method should be capable of yielding, nor does it seem possible, under . 
present conditions, to obtain results radically different from those which have already 
been reached. 

The theoretical basis for seismology is very imperfect. The interpretation of even 
very perfect observations on the intensity and direction of waves of transmission 
must depend on the mathematical theory of the vibrations of a sphere in which the 
elastic properties vary continuously or discontinuously with the distance from the 
center. There appears to be no reason to doubt that mathematical physicists could, 
with sufficient labor, develop such a theory with sufficient fullness to act as a guide 
in the interpretation of observations. This work, however, yet remains to be done. 
We consulted Sir George H. Darwin on the subject, and he referred us to Professor 
Chree, of Richmond, who, in Darwin's opinion, is the first authority on the subject 
of the vibrations of a sphere. Professor Chree informed us that our impression 
was entirely correct, and that the theory had been insufficiently elaborated as yet. 

Even, however, had the necessary theoretical work been done, it would still be 
impracticable to use such observations as are now being made upon earthquake 
shocks. Wiechert's seismometer possesses extraordinary delicacy, quite sufficient 
for any needs yet known or likely to become known, so far as the horizontal com- 
ponents of the movements due to earthquakes are concerned. This, however, is 
entirely insufficient. It is almost unthinkable that formulas should ever be developed 
by mathematicians which should be applicable to earthquake shocks, unless the 
angle of emergence of the waves from the surface of the earth is known, as well as 
the azimuth of the movement. Many attempts have been made to contrive a seismo- 
meter which should record the vertical components of the shock. Hitherto, how- 
ever, the success attained has been very small, and seismometers of this description 
record only very heavy shocks of an entirely different order of magnitude from that 
to which the horizontal instruments are sensitive. 

It would seem to fallow, therefore, that seismometry is open to improvement in two 
directions, and that the efforts of geophysicists interested in this subject should be 
directed accordingly. On the one hand, some able mathematical physicist should, 
be commissioned to elaborate the theory of vibrations in a sphere in which elastic 
properties and density vary with the radius; and on the other hand, experimental 
physicists should make strenuous efforts to devise a seismometer capable of record- 
ing the vertical components of small shocks. Only when such an instrument is 
perfected can we begin to make observations which are capable of physical inter- 
pretation. 

If the day ever comes when the theory and the seismometric apparatus are per- 
fected, field observations can be undertaken, but only under certain conditions. It 
is in vain to attempt seismometric observations in the neighborhood of artificial dis- 
turbing causes. The jar of beavy machinery would be recorded by seismometers, as 
well as distant earthquake shocks, and even the beating of the weaves on a rock-bound 
coast will affect seismometers at a distance of scores of miles. Hence to investigate 
the interior of the earth and the origin of earthquakes seismometrically, a series of 
stations should be selected, well distributed with reference to the earth's surface and 
in positions as remote as possible from disturbing causes of any description. We 
have long since dreamed of seeing such a station established in one of the branches 
of the Mammoth Cave, and have even gone so far as to ascertain, that the owners of 
the Mammoth Cave would gladly give up some gallery or chamber to such a use. 
Seismometric stations could not profitably be established at large laboratories where 
machinery is employed. Thus a geophysical laboratory might be selected as the 
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administrative center for a series of seismological stations; observations could there 
be discussed and instruments invented or tested, but the actual field work would 
necessarily be performed at localities far removed from such cent-er. 

In our opinion it would be expedient for the National Academy to recommend to 
the Carnegie Institution grants for the development of the theory of vibrations and 
for experiments designed to lead to the invention of a vertical seismograph. It 
does not appear to us that the time has come to expend money on observing stations, 
nor that it will come until the preliminaries indicated above have been adequately 
dealt with. 

(Signed.) George F. Becker. 

A. Agassiz. 

November, 1905. 

The report was adopted by the Academy. 

The home secretary was instructed to forward a copy of the report 
to the Carnegie Institution for its information and guidance. 
S. Doc. 144, 59-1 2 
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CONSTITTTTION OF THE NATIONAL ACADEMY OF SCJIENCES. 

As amended and adopted April 17, 1872, and further amended April 20, 1875; April 
21, 1881; April 19, 1882; April 18, 1883; April 19, 1888; April 18, 1895; April 20, 
1899; April 17, 1902. 

PREAMBLE. 

Empowered by the act of incorporation enacted by Congress, and 
approved by the President of the United States on the 3d day of 
March, A. D. 1863, and in conformity with the amendment to said 
act, approved July 14, 1870, the National Academy of Sciences adopts 
the following amended constitution and rules: 

Article I.— OF MEMBERS. 

Sec. 1. The Academy shall consist of members, honorary members, 
and foreign associates. Members must be citizens of the United States. 

Sec. 2. Members who, from age or inability to attend the sessions 
of the Academy, wish to resign the duties of active membership, may, 
at their own request, be transferred to the roll of honorary members 
by a vote of the Academy. 

Sec. 3. The Academy may elect fifty foreign associates. 

Sec. 4. Honorary members and foreign associates shall have the 
privilege of attending the meetings and of reading and communicating 
papers to the Academy, but shall take no part in its business, shall 
not be subject to its assessments, and shall be entitled to a copy of the 
publications of the Academy. 

Article XL— OF THE OFFICERS. 

Sec. 1. The officers of the Academy shall be a president, a vice- 
president, a foreign secretary, a home secretary, and a treasurer, all 
of whom shall be elected for a term of six years, by a majority of 
votes present, at the first stated session after the expiration of the 
current terms, provided that existing officers retain their places until 
their successors are elected. In case of a vacancy, the election for six 
years shall be held in the same manner at the vsession when such 
vacancy occurs, or at the next stated session thereafter, as the Academy 
may direct. A vacancy in the office of treasurer or home secretary 
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may, however, be filled b}^ appointment of the president of the 
Academy until the next stated session of the Academy. 

Sec. 2. The officers of the Academy, together with six members to 
be elected by the* Academy at the first stated session in each year, 
shall constitute a council for the transaction of such business as may 
be assigned to them by the constitution or the Academy. 

Sec. 3. The president of the Academy, or in case of his absence or 
inability to act the vice-president, shall preside at the meetings of the 
Academy and of the council; shall name all committees except such 
as are otherwise especially provided for; shall refer investigations 
required by the Government of the United States to members espe- 
cially conversant with the subjects and report thereon to the Academy 
at its sessions next ensuing; and, with the council, shall direct the 
general business of the Academy. 

It shall be competent for the president, in special cases, to call in 
the aid, upon committees, of experts or men of special attainments 
nor members of the Academy. 

Sec. 4. The foreign and home secretaries shall conduct the corre- 
spondence proper to their respective departments, advising with the 
president and council in cases of doubt, and reporting their action to 
the Academy at one of the stated sessions in each year. 

It shall be the duty of the home secretary to give notice to the 
members of the place and time of all meetings, of all nominations for 
membership, and of all proposed amendments to the constitution. 

The minutes of each session shall be duly engrossed before the next 
stated session, under the direction of the home secretary. 

Sec. 5. The treasurer shall attend to all receipts and disbursements 
of the Academy, giving such bond and furnishing such vouchers as 
the council may require. He shall collect all dues from members, and 
keep a set of books showing a full account of receipts and disburse- 
ments.. He shall present a general report at the April session. He 
shall be the custodian of the corporate seal of the Academy. 

Article III.— OF THE MEETINGS. 

Sec. 1. The Academy shall hold one stated session in each year, in 
the city of Washington, on the third Tuesday in April, and another 
may be held at such place and time as the council shall determine. 

Special sessions of the Academy may be called, by order of eight 
members of the council, at such place and time as may be designated 
in the call. 

Scientific sessions of the Academy may be held at times and places 
to be designated by a majority of the council. 

Sec. 2. The names of the members present at each daily meeting 
shall be recorded in the minutes, and the members present at any 
meeting shall constitute a quorum for the transaction of business. 
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Sec. 3. Scientific meetings of the Academy, unless otherwise ordered 
by a majority of the members present, shall be open to the public; 
those for the transaction of business, closed. 

Sec. 4. The stated meetings of the council shall be held during the 
stated or special sessions of the Academy. Special sessions may be 
convened at the call of the president and two members of the council, 
or of four members of the council. 

Sec. 5. No member who has not paid his dues shall take part in the 
business of the Academy. 

Article IV.— OF ELECTIONS AND RESIGNATIONS. 

Sec. 1. All elections shall be by ballot, and each election shall be 
held separately unless otherwise ordered by this constitution. 

Sec. 2. The time for holding an election of officers shall be fixed by 
the Academy at least one day before the election is held. 

Sec. 3. The six additional members of the council shall be elected, 
on any day after the first of the first stated session in each year, by 
each voter inscribing six names on his ballot, and those six who have 
received more votes than an}^ others shall be declared elected. If two 
or more names have received the lowest number of votes that would 
elect, additional balloting shall be had for as many members as remain 
each time to be elected until the number is full. 

The term of the members so elected shall commence at the close of 
the session at which they are elected and continue until the close of 
the first stated session in the next year. 

Sec. 4. Nominations of members may be made in writing, signed by 
any five members of the Academy, at any stated session, to be voted on 
at the next stated session held in Washington, and each nomination 
shall, at the time of election, be accompanied by a written list of the 
original works of the nominee. 

Sec. 5. The Academy shall be divided into six standing committees. 
In this classification a member who is eminent in more than one sub- 
ject may be assigned to a corresponding number of committees. The 
classification shall be the following: 

1. Mathematics and astronomy. 

2. Physics and engineering. 

3. Chemistry. 

4. Geology and paleontology. 

5. Biology. 

6. Anthropology. 

In nominating for membership in the Academy, a statement must 
be made as to the subject or subjects in which the person nominated is 
eminent. Every nomination must be submitted, through the secretary, 
to all the members of the committee or committees representing the 
4<ubject or subjects in which the person nominated is stated to be emi- 
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nent; and in order that his name may be brought before the Academy 
for election he must receive the votes of a majority of the members of 
the committee or committees to which his name has been referred. 

Elections for membership shall be held in the following manner: 
Each member may inscribe on a ballot not more than five names of 
nominees selected from the list. Absent members may send such bal- 
lots to the home secretary. From the seven names receiving the 
highest number of votes in this preference ballot the members present 
may proceed to elect new members in the following manner: At each 
ballot each member present may vote for not exceeding three persons, 
and the person receiving the highest number of votes shall be declared 
elected, provided that he receive two-thirds of the votes cast and that 
his name appear on not less than twenty ballots; and provided further, 
that the number of members of the Academy be not already one hun- 
dred or over, in which case to be declared to be elected he must receive 
four-fifths of the votes cast, and his name must appear on at least 
twenty -five ballots. 

Should several candidates have the same minimum number of votes 
on the preference list, the requisite number for completing the list shall 
be selected from them by a two-thirds vote of the members present. 

Election of members shall be held only at the regular- stated session 
of each year held in Washington, and not more than five members 
shall be elected at that session. 

Before and during elections a discussion of the merits of nominees 
will be in order. 

The election of members may be suspended at any time by a majority 
vote of the members present. 

Sec. 6. Every member elect shall accept his membership, person- 
ally or in writing, before the close of the next stated session after the 
date of his election. Otherwise, on proof that the secretary has for- 
mally notified him of his election, his name shall not be entered on 
the roll of members. 

Sec. 7. Foreign associates may be nominated by a committee of five 
members, to be appointed for that purpose by the president anJ elected 
at any stated session by a two-thirds vote of the members present. The 
election shall be had by each member indicating on a ballot those 
names for which he votes, and those nominees whose names appear on 
two-thirds of the ballots shall be declared elected. 

Sec. 8. A diploma, with the corporate seal of the Academy and the 
signatures of the oflScers, shall be sent by the appropriate secretary to 
each member on his acceptance of his membership, and to foreign asso- 
ciates on their election. 

Sec. 9. Resignations shall be addressed to the president and acted 
on by the Academy. 
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Sec. 10. Whenever a member has not paid his dues for four succes- 
sive years, the treasurer shall report the fact to the council, which may 
report the case to the Academy with the recommendation that the per- 
son thus in arrears be declared to have forfeited his membership. If 
this recommendation be approved by two-thirds of the members pres- 
ent, the said person shall no longer be a member of the Academy and 
his name shall be dropped from the roll. 

Akticle v.— of scientific COMMUNICATIONS, PUBLICATIONS, AND 

REPORTS. 

Sec. 1. Conamunications on scientific subjects shall be read at scien- 
tific meetings of the Academy, and papers by B.nj member may be 
read by the author or by any other member, notice of the same having 
been previously given to the secretary. 

Sec. 2. Any member of the Academy may read a paper from a person 
who is not a member, and shall not be considered responsible for the 
facts or opinions expressed by the author, but shall be held responsible 
for the propriety of the paper. 

Persons who are not members may read papers on invitation of the 
president, with the advice of the council. 

Sec. 3. The Academy may provide for the publication, under the 
direction of the council, of proceedings, memoirs, and reports. 

Sec. 4. Propositions for investigations or reports by the Academy 
shall be submitted to the council for approval, except those requested 
by the Government of the United States, which shall be acted on by 
the president, who will in such cases report their results to the Govern- 
ment as soon as obtained, and to the Academy at its next following 
stated session. 

Sec. 5. The advice of the Academy shall be at all times at the dis- 
position of the Government upon any matter of science or art within 
its scope. 

Sec. 6. An annual report to be presented to Congress shall be pre- 
pared by the president, and before its presentation submitted by him, 
first to the council, and afterwards to the Academy, at one of the stated 
sessions. 

Sec. 7. Medals and prizes may be established, and the means of 
bestowing them accepted by the Academy, upon the recommendation 
of the council, by whom all the necessary arrangements for their estab- 
lishment and award shall be made. 

Bequests and trusts having for their object the advancement of sci- 
ence may also be accepted and administered by the Academy. 
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Article VI.— OF THE PROPERTY OF THE ACADEMY. 

Sec. 1. All investmentH shall be made by the treasurer, in the cor- 
porate name of the Academy, in stocks of the United States, or, with 
the approv^al of the council, in State bonds or first-mortgage bonds on 
real estate. The treasurer shall have authority, with the approval of 
the council, to sell and transfer any United States bonds held by him 
in the corporate name of the Academy. 

Sec. 2. No contract shall be binding upon the Academy which has 
not been first approved b}^ the council. 

Sec. 3. The assessments required for the support of the Academy 
shall be fixed by the Academy on the recommendation of the council. 

Article VII.— OF ADDITIONS AND AMENDMENTS. 

Additions and amendments to the constitution shall be made only 
at a stated session of the Academy. Notice of a proposition for such 
a change must be given at a stated session, and shall be referred to the 
council, which may amend the proposition, and shall report thereon to 
the Academy. Its report shall be considered by the Academy in com- 
mittee of the whole for amendment. 

The proposition as amended, if adopted in committee of the whole, 
shall be voted on at the next stated session, and if it receive two- 
thirds of the votes cast it shall be declared adopted. 

Absent members may send their votes on pending changes in the 
constitution to the home secretary in writing, and such votes shall be 
counted as if the members were present. 
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I. In the absence of any officer a member shall be chosen to perform 
his duties temporarily, by a pluralit}^ of viva voce votes, upon open 
nominations. 

II. On the first day of each stated session, immediately after calling 
the roll of members, a recording secretary shall be elected, by a plu- 
rality of members present, to assist the home secretary in keeping the 
records of the session. 

III. The accounts of the treasurer shall be referred to an auditing 
committee of three members, to be appointed by the president at the 
meeting at which the accounts are presented, which committee shall 
report before the close of that session, and shall then be discharged. 

The bonds, securities, and other property owned or held in trust by 
the Academy shall be inspected and verified by a committee to be 
annuall}^ appointed by the president. The report of this committee 
shall be presented to the Academy at its first stated session in each 
year and referred with the accounts to the auditing committee. 

IV. A committee of arrangements, consisting of five members, shall 
be appointed by the president for each stated session of the Academ3\ 
This committee shall meet not less than two weeks previous to each 
session. It shall be in session during the meetings to make arrange- 
ments for the reception of the members, to arrange the business of 
each day, and, in general, to attend to all business and scientific 
arrangements. 

It shall be the duty of the committee of arrangements to ascertain 
the length of time required for reading the several memoirs presented, 
and, when it appears advisable, to recommend a limit of time to be 
occupied in their discussion. 

V. At the meetings the order of business shall be as follows: 

1. Chair taken by the president, or, in his absence, by the vice- 
president. 

2. Roll of members called by liome secretary. 

3. Minutes of the preceding meeting read and approved. 

4. Stated business. 

5. Reports of president, secretaries, treasurer, and committees. 

6. Business from council. 

7. Other business. 

8. On the last da}^ of the session the rough minutes of that day's 
proceedings are to be read for correction. 
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VI. The rules of order of the Academy shall be those of the Senate 
of the United States, unless suspended by unanimous consent. 

VII. Unless otherwise ordered by the Academy, the scientific meet- 
ings at the April session shall be held in the afternoon, the mornings 
being reserved for business. 

VUI. The death of members shall be announced by the president on 
the last day of any session, when a member shall be selected by the 
president to furnish a biographical notice of the deceased at the next 
stated session. If such notice be not then furnished, another member 
may be selected by the president in place of the first, and so on until 
the duty is performed. 

IX. The secretaries will receive memoirs at an}^ time, and report 
the date of their reception at the next session; but no memoir shall be 
published unless it has been read before the Academy. 

Before publication all memoirs must be referred to the committee 
on publication, who may, if they deem best, refer any memoir to a 
special committee appointed by the president to determine whether the 
same should be published by the Academy. 

X. Memoirs shall date, in the records of the Academy, from the 
date of their presentation to the Academy, and the order of their pre- 
sentation shall be so arranged by the secretary that, so far as may be 
convenient, those upon kindred topics shall follow one another. 

XI. Papers from persons not members read before the Academy 
and intended for publication shall be referred at the meeting at which 
they are read to a committee of members competent to judge whether 
the paper is worthy of publication. Such committee shall report to 
the Academy as early as practicable, and not later than the next stated 
session. 

XII. The annual report of the Academy may be accompanied by 
a memorial to Congress in regard to such investigations and other 
subjects as may be deemed advisable, recommending appropriations 
therefor when necessary. 

Xin. The proper secretary shall acknowledge all donations made 
to the Academy, and shall report them at the next stated session. 

XIV. The books, apparatus, archives, and other collections of the 
Academj^ shall be deposited in some safe place in the city of Wash- 
ington. A list of the articles so deposited shall be kept by the home 
secretary, who is authorized to employ a clerk to take charge of them. 

XV. A stamp corresponding to the corporate seal of the Academy 
shall be kept by the secretaries, who shall be responsible for the due 
marking of all books and other objects to which it is applicable. 

Labels or other proper marks of similar device shall be placed upon 
objects not admitting of the stamp. 

XVI. The treasurer is authorized to defray, when approved by the 
president, all the proper expenses of committees appointed to make 
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scientific investigations at the request of Departments of the Govern- 
ment, and in each case to look to the Department requesting the 
investigation for reimbursement to the Academy. 

XVII. Nominations for membership should state the full name, 
residence, the oflScial position, and the special scientific studies of the 
candidate. A form of nomination shall be prepared by the home 
secretary. 

XVIII. At least sixty days before the election the members signing 
the nomination should furnish the home secretary with a sufficient 
number of printed copies of a list of the more important original 
works of the nominee to enable the secretary to furnish a copy to each 
member of the Academy. 

XIX. Ballots for election of members may be sent by sealing them 
up in a blank envelope, and inclosing this in another, across the back 
of which is written the name of the sender, and which is addressed to 
the home secretary; such envelopes will be opened only by the tellers. 

XX. All discussions as to the claims and qualifications of nominees 
at meetings of the Academy will be held strictly confidential, and 
remarks and criticisms then made may be communicated to no person 
who was not a member of the Academy at the time of the discussion. 

XXI. Any rule of the Academy may be amended, suspended, or 
repealed, on the written motion of any two members, signed by them, 
and presented at a stated session of the Academy, provided the same 
shall be approved by a majority of the members present. 

By a resolution adopted January 12, 1864, the president is ex officio 
a member of all government committees of the Academy. 
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ORGANIZATION OF THE ACADEMY, 1905-6. 

Expiration of term. 

Agassiz, Alexander, President April, 1907. 

Remsen, Ira, Vice-President April, 1909. 

Newcomb, Simon, Foreign Secretary April, 1909. 

Hague, Arnold, Home Secretary April, 1907. 

Emmons, S. F., Treasurer April, 1908. 

ADDITIONAL MEMBERS OF COUNCIL, 1905-6. 

Billings, J. S. Osborn, H. F. 

Chittenden, R. H. Welch, W. H. 

Hale, George E. Woodward, R. S. 

COMMITTEES OF THE ACADEMY. 

On nominations of new members. 

1. Mathematics and Astronomy. Physics and Engineering — Continued. 

Abbe, C. Bell, A. G. 

Boss, L. COMSTOCK, C. B. 

Campbell, W. W. Hastings, C. S. 

Chandler, S. C. Langley, S. P. 

Comstock, G. C. Mendenhall, T. C. 

Davidson, G. Michelson, A. A. 

Elkin, W. L. Morley, E. W. 

Hale, G. E. Nichols, E. L. 

Hall, A. Noyes, A. A. 

. Hill, G. W. Pickering, E. C. 

HOLDEN, E. S. PUPIN, M. I. 

Langley, S. P. Trowbridge, J. 

Moore, E. H. Webster, A. G. 

Newcomb, S. Woodward, R. S. 

Osgood, W. F. Wright, A. W. 
Peirce, C. S. 3. Chemistry. 

Pickering, E. C. Barker, G. F. 

Webster, A. G. Brush, G. J. 

Woodward, R. S. Chandler, C. F. 

Young, C. A. Chittenden, R. H. 

2. Physics and Engineering. Crafts, J. M. 

Abbe, C. Dana, E. S. 

Abbot, H. L. Gibbs, W. 

Barker, G. F. Gooch, F. A. 

Barus, C. Hilgard, E. W. 
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COMMITTEES OF THE ACADEMY— Continued. 
On nomination of nexv members — Continued. 



Chemistrj' — Continued . 
Jackson, C. L. 
Johnson, S. W. 
Michael, A. 
morley, e. w. 
Nef, John U. 
NoYEs, A. A. 
Penfield, S. L. 
Remsen, I. 
Richards, T. AV. 
Smith, E. F. 
Wells, II. L. 

4. Geology and Paleontology. 

Agassiz, a. 
Becker, G. F. 
Branner, J. C. 
Chamberlin, T. C. 
Dall, W. H. 
Davis, AV. M. 
dutton, c. e. 
Emmons, S. F. 
Gilbert, G. K. 
Hague, Arnold, 
osborn, h. f. 
Penfield, S. L. 
pumpelly, r. 
Van Hise, C. R. 
Walcott, C. I). 
White, C. A. 

5. Biology. 

Agassiz, A. 
Allen, J. A. 
Bowditch, H. p. 
Brewer, W. II. 
Brooks, W. K. 
Chittenden, R. H. 
Councilman, W. T. 



Biology — Continued. 

Dall, W. H. 

Farlow, W. G. 

Gill, T. N. 

goodale, g. l. 

Howell, W. H. 

Mark, E. L. 

Merriam, C. H. 

MiNOT, C. S. 

Morse, E. S. 

OSBORN, H. F. 

Prudden, T. M. 

Putnam, F. AV. 

Sargent, C. S. 

scudder, s. h. 

Smith, S. I. 

Trelease, AV. 

Verrill, a. E. 

Walcott, C. D. 

Welch, AV. H. 

White, C. A. 

AVhitman, C. 0. 

Wilson, E. B. 

Wood, H. C. 
6. Anthropology. 

Billings, J. S. 

Boas, F. 

Cattell, J. McK. 

Holmes, W. H. 

James, AVm. 

MiNot, C. S. 

Merriam, C. H. 

Mitchell, S. W. 

Morse, E. S 

Peirce, C. S. 

Putnam, F. W. 

AVelch, W. H. 



On Weights^ Measures, and Coinage. 

Mendenhall, T. C, Chairman. Peirce, C. S. 

Michelson, a. a. Comstock, C. B. 

Newcomb, 8. Young, C. A. 

AA'^OODWARD, R. S. 

On the Election of Foreign Associates. 



Remsen, Ira, Chairman. 
Brush, G. J. 



The President. 



Mitchell, S. AV. 
Newtomb, S. 



On Publication. 



The Home Secretary. 



C. D. AValcott. 
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COMMITTEES OF THE ACADEMY—Continued. 

On Solar Research. 

Hale, George E., Chairmmi. Lang ley, S. P. 

Campbell, W. W. Michelson, A. A. 

Y"ouN(i; C. A. 

TRUST FUNDS. 

Board of Direction of the Bache Fund. 

[1879, residual estate, $47,500.] 

For researches in physical and natural science. 

Chandler, S C, Chairman. Bowditch, H. P. 

Remsen, Ira. 

Board of Trustees of the Watson Fund. 

[1893, residual estate, $18,666.88.] 

For the promotion of astronomical research. 

Newcomb, S., Chairman. Elkin, AV. L. 

Boss, L. 

The Henry Draper Fund. 

[1886, $6,000.j 

Award of medal for important discoveries in astronomy. 

Newcomb, S., Chairman, Trowbridge, J. 

Hale, G. K. Wright, A. W. 

Michelson, A. A. 

The J. Latirence Smith Fund. 
[1886, $8,000.] 

For the investigation of meteoric bodies. 

Brush, G. J., Chairman. Johnson, S. AV. 

MoRLEY, E. W. Pumpelly, R. 

Remsen, Ira. 

The Benjamin Apthorp Gould Fund. 

[1897, $20,000.] 

For researches in astronomy. 

Hall, Asaph, Chairman. Chandler, S. C. 

Boss, Lewis. 

The Barnard Medal. 

Billings, J. 8., Chairman. Jackson, C. L. 

Bowditch, H. P. Newcomb, 8. 

Chandler, S. C. Nichols, E. L. 
The Wolcott Gibhs Find. 

[1893, $2,673.17.] 

For chemical research. 

Jackson, C. L., Chairman, Remsen, Ira. 

Smith, Edgar F. 
S. Doc. 144, 59-1 3 
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TRUST FUNDS— Continued. 

The Joseph Henry Fund. 

The sum of $40,000 was contributed by Fairman Rogers, Joseph Patterson, Georg:e 
W. Childp, and others, as an expression of their respect and esteem for Prof. Joseph 
Henry. This amount was deposited with* the Pennsylvania Company for the Insur- 
ance of Lives and Granting Annuities in Trust, with authorization to collect the 
income thereon and to j>ay over the same to Prof. Joseph Henry during his natural 
life, and after his death to his wife and daughters, and after the death of the last 
survivor to ** deliver the said fund and the securities in which it shall then be 
invested to the National Academy of Sciences, to be thenceforward forever held in 
trust under the name and title of the * Joseph Henry Fund.* " 

MEMBERS OF THE NATIONAL ACADEMY OF SCIENCES. 

JANUABT 2, 1906. 

Date of 
election. 

Abbe, Cleveland 2017 I st. NW., Washington, D. C. 1879 

Abbot, Henry L. , U. S. A 2S Berkeley st. , Cambridge j Mass, 1872 

Agassiz, Alexander Cambridge, Mass. 1866 

Allen, J. Asaph A merican Museum, Neiv York City. 1876 

Barker, George F S909 Locust st., Philadelphia, Pa. 1876 

Barus, Carl Brovm University, Providence, R. I. 1892 

Becker, GEORtiE F U. S. Geological Survey, Washington, D. C. 1901 

Bell, A. Graham 1331 Connecticut ave. , Washington, D. C. 1883 

Billings, John S., U. S. A 32 E. Thirty-first st.. New York City. 1883 

Boas, Franz 123 W. Eighty-second st., Neiv York City. 1900 

Boss, Lewis Dudley Observatory, Albany, N. Y. 1889 

BowDiTCH, Henry P Harvard Medical School, Boston, Mass. 1887 

Branner, John C Stanford University, California. 1905 

Brewer, William H 41S Orange st., New Haven, Conn. 1880 

Brooks, W. K Johns Hopkins University, Baltimore, Md. 1884 

Brush, George J 14 Trumbull st., New Haven, Conn. 1868 

Campbell, William W Lick Observatory, Mt. Hamilton, Califortiia. 1902 

Cattell, James McK Garrison, N. Y. 1901 

Chamberlin, Thomas C University of Chicago, Chicago, III. 1903 

Chandler, Charles F Columbia University, New York City. 1874 

Chandler, Seth C 16 Craigie st, Cambridge, Mass. 1888 

Chittenden, Russell H Sheffield Scientific School, New Haven, Conn. 1890 

Comstock, Cyrus B., U. S. A 124 E. Twenty-seventh st., New York City. 1884 

Comstock, George C Washburn Observatory, Madison, Wis. 1899 

Councilman, Wm. T Harvard Medical School, Boston, Mass. 1904 

Crafts, James M SS Marlborough St., Boston, Mass. 1872 

Dall, William H : Smithsonian Institution, Washington, D. C. 1897 

Dana, Edward S Yale University, New Haven, Conn. 1884 

Davidson, G eorge 2221 Washington st. , San Francisco, Cat. 1874 

Davis, AVilliam Morris 17 Francis ave. , Cambridge, Mass. 1904 

DuTTON, Clarence E., U. S. A Englewood, N. J. 1884 

Elkin, William L Yale University Observatory, New Haven, Conn. 1895 

Emmons, Samuel F U. S. Geological Sun^ey, Washington, D. C. 1892 

Farlow, AV. G Hanard Unwersty, Cambridge, Mass. 1879 

Gibbs, Wolcott Newport, R. I. 

Gilbert, Grove K .• U. S. Geological Survey, Washington, D. C. 1883 

Gill, Theodore N Smithsonian Institution, Washington, D. C. 1873 
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Date of 
election. 

GoocH, Frank A Yale Univermtyf New Haverij Conn. 1897 

GooDALE, George L Harvard University j Cambridge^ Mass, 1890 

Hague, Arnold U. S. Geological Survey^ Washingtaiij D. C. 1885 

H ALE, George E Solar Observatory j Mount Wilson, Col. 1902 

Hall. Asaph Xorfolkj Conn. 1875 

Hastings. Charles S Yale rniversity^ New Haven, Conn. 1889 

HiLGARD. Eugene W University of California, Berkeley, CaL 1872 

Hill, George W West Nya^^k, X. Y. 1874 

HoLDEN, Edward S U. S. Military Academy, West Point, K. Y. 1885 

Holmes, William H Bureau of American Ethnology, Washington, D. C. 1905 

Howell, William H 232 W. Lanvale St., Baltimore, Md. 1905 

Jackson, Charles L 6 Boylston Hall, Cambridge, Mass. 1883 

James, William 1,..95 Irving st. , Cambridge, Mass. 1903 

Johnson, Samuel W 54 Trumbull st. , New Haven, Corm. 1866 

Langley, Samuel P Smith.^onian Institution, Washington, D. C. 1876 

Mark, Edward L 109 Irving st. , Cambridge, Mass. 1903 

Mendenhali , Thomas C Worcester, Mass. 1887 

Merriam, C. Hart Department of Agriculture, Washington, D. C. 1902 

Michael, Arthur Tufts College, Mass. 1889 

MiCHELsoN, Albert A University of ( %icago, Chicago, III. 1888 

MiNOT, Charles S Harvard Medical School, Boston, Mass. 1897 

Mitchell, S. Weir 15U Walnut st. , Philadelphia, Pa. 1865 

Moore, Eliakim H University of Chicago, Chicago, III. 1901 

Morley, Edward W Adelbert College, Cleveland, Ohio. 1897 

Morse, Edward S P. 0. Box 268, Salem, Mass. 1876 

Nef, John Ulric University of Chicago, Chicago, III. 1904 

Newcomb, Simon, U. S. X 1620 P st. N W. , Washington, D. C. 1869 

Nichols, Edward L Cornell University, Ithaca, N. Y. 1901 

No YES, Arthur A Massachusetts Institute of Technology, Boston, Mass. 1905 

OsBORN, H. F 1 merican Museum of Natural History, New York City. 1900 

Osgood, William Fogg Harvard University, Cambridge, Mass. 1904 

Peirce, Charles S MUford, Pa. 1876 

Penpield, S. L Yale University, New Haven, Conn. 1900 

Pickering, Edward C Observatory, Cambridge, Mass. 1873 

Prudden, T. Mitchell Columbia University, New York City. 1901 

PuMPELLY, Raphael Gibbs ave., Newport, B. L 1872 

PuPiN, Michael I Columbia University, New York City. 1905 

Putnam, Frederick W Peabody Museum, Cambridge, Mass. 1885 

Remsen, Ira hhns Hopkins University, Baltimore, Md. 1882 

Richards, Theodore W Harvard University, Cambridge, Mass. 1899 

Sargent, Charles S Arnold Arboretum, Jamaica Plain, Mass. 1895 

ScuDDER, Samuel H Cambridge, Mass. 1877 

Smith, Edgar F University of Pennsylvania, Philadelphia, Pa. 1 899 

Smith, Sidney I Yale University, New Haven, Conn. 1884 

Trelease, Wm Missouri Botanical Garden, St. Louis, Mo. 1902 

Trowbridge, John Harvard University, Cambridge, Mass. 1878 

Van Hise, C. R University of Wisconsin, Madison, Wis. 1902 

Verrill, a. E Yale University, New Haven, Conn. 1872 

Walcott, Charles D U. S. Geological Survey, Washington, D. C. 1896 

Webster, Arthur G Clark University, Worcester, Mass. 1903 

Welch, William H 807 St. Paul et, Baltimore, Md. 1895 

Wells, Horace L Yale University, New Haven, Conn. 1903 
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Date of 
election. 

White, Charles A SSO TsL NW., Waahingtoriy D, C. 1889 

Whitm A N, Charles O Vnirersity of Chicago^ Chicago^ 111. 1895 

Wilson, Edmund B Columbia University , New York City. 1899 

Wood, Hobatio C 1925 Chestnut st. , Philadelphia, Pa. 1879 

WooDWABD, Robert S Carnegie Institution, Washington, D. C. 1890 

Wright, Arthur W Yale University, New Haven, Conn. 1881 

Young, Charles A.... S6 North Main st. , Hanover, N. H. 1872 

FOREIGN ASSOCIATES. 

AuwERs, Arthur Berlin. 

Backlund, Oskar PulkovM. 

Baeyer, Adolph Ritter von Munich. 

Becquerel, Henri Paris. 

Berthelot, M. p. E Paris, 

Boltzmann, Ludwig Vienna. 

BoRNET, Edouard Paris. 

Brogger, AV. C Christiania. 

Darwin, Sir George Cambridge. 

Ehrlich, Paul Prankfurt-am-Main, 

Fischer, Emil Berlin. 

Geikie, Sir Archibald London. 

Gill, Sir David Cape Town, 

Groth, Paul von Munich. 

HoFF, J. H. van't Berlin. 

Hooker, Sir J. D London. 

H uggins, Sir William London. 

Janssen, J Paris. 

Kelvin, Lord London. 

Klein, Felix Gottingen. 

Koch, Robert Berlin. 

Kohlrausch, Friedrich Marburg. 

Kronecker, Hugo Bern. 

Lankester, E. Ray London. 

Lister, Lord ^London. 

Loewy, Maurice Paris. 

Mendeleeff, D. I St. Petersburg. 

MoissAN, Henri Paris. 

Pfeffer, Wilhelm Leipzig. 

PiCARD, Emile Paris. 

Poincare, Henri Paris. 

Ramsay, Sir William I^ondon. 

Ra YLEIGH-, Lord I^ondon. 

Rosenbusch, H Heidelberg. 

Strasburger, Edouard Bonn. 

SuEss, Edouard Vienna. 

Thomson, Joseph John Cambridge. 

VoGEL, H. C Berlin. 

Vries, Hu(jo de Amsterdam. 

ZiRKEL, Ferdinand Ijci^nig. 
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DECEASED MEMBERS. 




Agassiz, Louis ♦ 
Alexander, J. H.* 
Alexander Stephen* 
Bache Alexander Dallas* 
Baird, Spencer F.* 
Barnard, F. A. P. 
Barnard, J. G.* 
Bartlett, W. H. C 
Brecher, Charles Emerson* 
Brown-Sequard, Charles E.* 
Casey, Thomas L.* 
Caswell, Alexis* 
Chauvenet, William*. 
Clarke, Henry James* 
Coffin, James H.* 
Coffin, 

Cook, George H.* . 
Cooke, Josiah P.*. 
Cope, Edward D.* . 
CouES, Elliott . 
Dalton, J. C* . 
Dana, Jambs D . 
Davis, Charles H.*. 
Draper, Henry* . 
Draper, John W.* . 
Eads, James B.*. 
Enqelmann, George* . 
Ferrel, William*. 
Frazer, John Fries* . 
Gabb, William M.* . 

Genth, F. a.* 

GiBBS, Josiah Willard . 
(tilliss. Jambs Melville*. 
'GooDE, G. Brown*. 
Gould, Augustus A.*. 
Gould, Benjamin A . 
Gray, Asa* . 

GuYOT, Arnold* ' ' Feb. 

Hadley, James * I 1864 Aug. 

Haldeman, S. S.* 1876 Sept. 

Hall, James ! Aug. 

H ayden, F. v.* 1873 Dec. 

Henry, Joseph * I May 

HiLG ARD, Julius E.* ' May 

Hill, Henry B.* 1883 Apr. 

Hitchcock. Edward * ' Feb. 

HoLBROOK, J. E.* ' 1868 ] Sept. 

Hubbard, J. S.* 
Humphreys, A. A.* 
Hunt, T. Sterry 
Hyatt, Alpheus 
Keeler, J. E.* 
King, Clarence* 

KiRKLAND, JaRED P.* 

♦Biographical notices have been presented of those designated by an asterisk. 
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DECEASED MEMBERS— Continued. 



Lane, J. Homer* 

Le Conte, John * 

Le Conte, John L.* 

Le Conte, Joseph 

Lea, Matthew Carry * . 

Leidy, Joseph 

Lesley, J. Peter 

Lesquereux, Leo * 

Longstreth, Miers F ... 

L00MI8, Elias * 

LovERiNo, Joseph 

Lyman, Theodore * 

Mahan D. H.* 

Marsh, G. P.* 

Marsh, O. C 

Mayer, Alfred M 

Mayo-Smith, Richmond. 

Meek, F. B.* 

Meigs, .M. C* 

Mitchell, Henry 

Morgan, Lewis H.* 

Morton, Henry 

Newberry, J. S.* 



Newton, H. A.* 

Newton, John ♦ 

Norton, William A.* 

Oliver, James E.* 

Packard, A. S 

Peters, C. H. F 

pourtales, l. f.* 

Powell, John W 

RoDGERS, John 

Rogers. Fairman 

Rogers, Robert E.* 

Rogers, Wm. A.* 

Rogers, William B.* 

Rood, Ogden N 

Rowland, Henry A.* 

rutherfurd, lewis m.*. 

Saxton, Joseph ♦ 

ScHOTT, Charles A 

Sellers, William 

SiLLIMAN, Benj., St.* 

Silliman, Benj., Jr 

Smith, J. Lawrence* 

Stimpson, William* 

Strong, Theodore * 

sullivant, w. 8.* 

ToRREY, John* 



1872 
1878 



1875 
1892 



1873 
1873 
1872 



1866 
1874 
1872 
1890 
1869 
1865 
1885 
1875 
1874 



1876 
1873 
1872 
1872 
1876 
1873 
1880 



1885 



1885 
1881 



1872 
1873 



1872 
1868 



1873 



May 

Apr. 

Nov. 

July 

Mar. 

Apr. 

June 

Oct. 
' Dec. 
I Aug. 
I Jan. 
; Sept. 
I Sept. 
I July 

Mar. 

July 

Nov. 

Dec. 
j Jan. 

Dec. 
[ Dec. 
I May 

Dec. 
• Aug. 
I May 
I Sept. 
I Mar. 
I Feb. 
i July 

I July 
I Sept. 
I May 
I Aug. 
I Sept. 
I Mar. 
I May 
I Nov. 
' Apr. 

May 
1 Oct. 

July 
I Jan. 

Nov. 
I Jan. 
1 Oct. 
! May 
j Feb. 
I Apr. 
I Mar. 
ToTTEN, J. G.* ' i Apr. 



Date of 
election. 



Date of 
death. 



Trowbridge, William P.* . 

Trumbull, James H 

tuckerman, edward* 

Walker, Francis A.* 



1872 I Aug. 

1872 j Aug. 

1868 I Mar. 

1878 1 Jan. 



3,1880 
29,1891 
15,1883 

6,1901 
15, 1897 
30, 1891 

3,1903 
25, 1889 

27. 1891 
16,1889 

18. 1892 
10, 1897 
16, 1871 
23,1882 
18,1899 
13, 1897 
11,1901 
21,1877 

2.1892 

1,1902 

14,1881 

9,1902 

7, 1892 

1,1896 

1,1895 

21, 1883 

27,1895 

14,1905 

18,1890 

19,1880 

23,1902 

5,1882 

23,1900 

7,1884 

1,1898 

30,1882 

12, 1902 

16, 1901 

30,1892 

26,1873 

31,1901 

24,1905 

24,1864 

14,1885 

12, 1883 

26,1873 

1,1869 

30,1882 

10,1873 

22,1864 

12, 1892 

5, 1897 

15,1886 

5,1897 



♦ Biographical notices have been presented of those designated by an asterisk. 
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DECEASED MEMBERS- Continued. 



I Date of 
election. 



Date of 
death. 



Warren. G. K.*.... 
Watson, James C*. 
Watson, Sereno ♦ . . 
WiNLOCK, Joseph* . 
Woodward, J. J.*.. 
worthen, a. h.*... 
Wyman, Jeffries* . 



1876 
1868 
1889 



1873 
1872 



Aug. 8,1882 
Nov. 23,1880 
Mar. 9,1892 
June 11, 1875 
Aug. 17,1884 
May 6, 1888 
Sept. 4,1874 



* Biographical notices have been presented of those designated by an asterisk. 



DECEASED FOREIGN ASSOCIATES. 



Sir Wm. Rowan Hamilton. 

Karl Ernst Von Baer. 

Henry Milne-Edwards. 

Michael Faraday. 

L. Elie de Beaumont. 

Sir David Brewster. 

G. A. A. Plana. 

F. W. A. Argelander. 

Friedrich Wohler. 

J. B. Dumas. 

J. B. J. D. Boussingault. 

M. E. Chevreul. 

Michel Chasles. 

Sir George B. Airy. 

J. C. Adams. 

Sir Richard Owen. 

C. H. C. Burmeister. 

Arthur Cayley. 

T. H. Huxley. 

Hugo Gylden. 

F. F; TiSSERAND. 

Julius von Sachs. 

Sir Roderick I. Murchison. 

Victor Regnault. 

H. W. Dove. 

C. A. F. Peters. 

Justus von Liebig. 

Alexander Braun. 

Joachim Barrande. 

Adolphe WiJRTZ. 



Theodore von Oppolzer. 

G. R. KiRCHOFF. 

Rudolph Clausius. 

James P. Joule. 

Carlos IbaSez. 

Jean Servais Stas. 

Alphonse de Candolle. 

A. W. Hofmann. 

Baron H. von Helmholtz. 

K. F. W. LuDWiG. 

Louis Pasteur. 

August Kekule. 

Emil Du Bois Reymoxd. 

J. J. Sylvester. 

Karl Weierstrass. 

Rudolph Leuckart. 

C. F. Rammelsberg. 

SoPHUs Lie. 

Robert W. Bunsen. 

J. L. F. Bertrand. 

Henri de Lacaze^Duthiers. 

Alfred Cornu. 

Rudolph von Virchow. 

Sir George G. Stokes. 

Karl Gegenbaur. 

Karl Alfred Ritter von Zittel. 

E. J. Marey. 
Otto von Struve. 

F. VON Richthofen. 
Albert von Kolliker. 
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